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IN  REPLY  TO 


PREFACE 


This  Technical  Report  describes  the  assumptions  and  methods  used  in  doing 
the  social  and  economic  analysis  for  the  Supplement  to  the  Powder  River  I 
Environmental  Impact  Statement  (EIS).  The  Technical  Report  was  prepared 
for  the  EIS  reader  who  wants  more  detailed  information  on  how  the  impact 
analysis  was  done  and,  as  such,  it  should  be  read  in  conjunction  with  the 
Supplement.  The  Technical  Report  was  written  by  BLM  employees 
David  Nelson  and  Joan  Trent  of  the  Miles  City  District  Office, 

Jerry  Majerus  of  the  Lewistown  District  Office,  and  Bill  Frey  of  the 
Montana  State  Office. 

Additional  copies  of  this  Technical  Report  and  the  Supplement  can  be 
obtained  from  the  Miles  City  District  Office,  810  East  Main,  Miles  City, 
Montana;  telephone  (406)  232-4331. 


Loren  Cabe 
Project  Manager 

Powder  River  I Supplemental  EIS 


t 


TABLE  OF  CONTENTS 


Page 


Introduction 1 

Technical  Report  1:  The  Input/Output  (I/O)  Model 4 

Technical  Report  2:  The  Gravity  Model 11 

Technical  Report  3:  Population  and  Services 21 

Technical  Report  4:  Housing  Constraint  - Northern 

Cheyenne  Reservation 34 

Technical  Report  5:  Coal  Competition  and  Expansion/ 

Extension  Tract  Designation 38 

Technical  Report  6:  Social  Analysis 46 

References 51 


Digitized  by  the  Internet  Archive 

in  2016 


https://archive.org/details/economicsocialcu1989nels 


INTRODUCTION 


The  Technical  Report  includes  six  sections  which  describe  the  methods 
used  for  social  and  economic  analysis  in  the  Supplement.  These  methods 
were  designed  to  meet  the  Data  Adequacy  Standards  (BLM,  1987)  for  the 
Powder  River  Region.  This  introduction  provides  a review  of  the  baseline 
and  leasing  analysis  and  a guide  to  how  each  section  relates  to  Chapters 
4 and  4A  and  Appendix  B (Tract  Impact  Reports)  of  the  Supplemental  EIS. 

PURPOSE  OF  DOCUMENT 

This  Technical  Report  provides  an  explanation  of  the  assumptions  and 
methods  used  in  the  economic  and  social  portions  of  the  Economic,  Social, 
and  Cultural  Supplement  to  the  Powder  River  I Environmental  Impact 
Statement  (EIS).  It  is  to  be  used  in  conjunction  with  the  Supplement  and 
is  designed  to  assist  the  reader  in  better  understanding  the  impact 
analysis  discussed  in  Chapters  4 and  4A  and  Appendix  B.  The  impact 
analysis  in  the  Supplement  pertains  to  tracts  in  the  Montana  portion  of 
the  Powder  River  Region.  Development  of  the  Powder  River  Round  I tracts 
in  the  Wyoming  portion  of  the  Powder  River  Region  is  unlikely  to  impact 
the  Northern  Cheyenne  and  Crow  Reservations  due  to  the  distance  of  these 
tracts  from  the  Reservations.  However,  coal  from  the  Wyoming  tracts 
could  compete  with  Northern  Cheyenne  or  Crow-owned  coal.  This 
competition  is  discussed  in  Technical  Report  5. 

In  addition  to  this  Technical  Report,  a cultural  analysis  was  prepared 
under  a contract  with  Ethnoscience  of  Billings,  Montana.  This  report, 
entitled  "Cultural  Impacts  to  the  Northern  Cheyenne  and  Crow  Tribes  from 
Powder  River  I Federal  Coal  Leasing"  (Deaver,  1988;  Deaver  and  Tallbull, 
1988),  discusses  the  techniques  used  in  the  cultural  analysis  in  the 
Supplemental  EIS  and  is  available  from  the  BLM  Miles  City  District  Office. 

BASELINE  AND  LEASING  ALTERNATIVE  ANALYSIS 

Two  baselines  were  used  in  the  Supplemental  EIS  to  represent  two  possible 
futures  for  the  Montana  portion  of  the  Powder  River  Region  without  Powder 
River  I coal  leasing.  Each  baseline  represents  a forecast  of  future 
economic  activity.  These  baselines  are  discussed  in  detail  in  Chapter  1, 
Section  1.4  of  the  Supplement.  The  High  Baseline  includes  existing  mines 
and  power  plants  in  the  region  as  well  as  five  additional  future  projects 
which  are  not  associated  with  Powder  River  I leasing.  These  five 
projects  are  the  Montco  mine,  CX  Ranch  mine.  Wolf  Mountain  mine, 
Greenleaf-Miller  mine,  and  the  Tongue  River  Railroad.  The  Low  Baseline 
includes  only  those  mines  and  power  plants  which  already  exist  in  the 
region. 
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Three  leasing  alternatives  were  analyzed  in  the  Supplement.  Each  leasing 
alternative  included  six  expansion/extension  tracts,  Colstrip  A and  B, 
Colstrip  C,  Colstrip  D,  North  Decker,  Spring  Creek,  and  West  Decker,  plus 
different  combinations  of  new  mine  tracts.  Leasing  Alternative  2A 
includes  the  six  expansion/extension  tracts  plus  the  Cook  Mountain,  Coal 
Creek,  and  Northwest  otter  Creek  new  mine  tracts.  Leasing  Alternative  2B 
includes  the  six  expans ion/ ex tens ion  tracts  plus  the  Coal  Creek  and 
Northwest  Otter  Creek  new  mine  tracts.  Leasing  Alternative  4 includes 
the  six  expansion/extension  tracts  plus  the  Coal  Creek,  Cook  Mountain, 
Decker-Birney  (Ashland),  Northwest  Otter  Creek,  and  Southwest  Otter  Creek 
new  mine  tracts. 

Each  of  the  Powder  River  I leasing  alternatives  is  compared  to  both  the 
High  and  Low  Baseline  levels  to  determine  the  impact  of  each  leasing 
alternative.  These  "changes"  over  baseline  levels  due  to  leasing 
alternatives  are  the  impacts  presented  in  Chapters  4 and  4A.  Impacts 
over  the  High  Baseline  are  found  in  Chapter  4 and  impacts  over  the  Low 
Baseline  in  Chapter  4A.  Impacts  over  both  the  High  and  Low  Baselines  for 
each  tract  are  found  in  Appendix  B. 

HOW  THE  TECHNICAL  REPORT  RELATES  TO  THE  SUPPLEMENT 

The  Technical  Report  discusses  the  methodology  that  was  used  to  develop 
the  social  and  economic  impact  analysis  in  Chapters  4 and  4A  and 
Appendix  B of  the  Supplement.  The  following  listing  is  provided  to 
assist  the  reader  in  determining  which  section  in  the  Technical  Report 
applies  to  which  portion  in  Chapters  4 and  4A  and  Appendix  B: 
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TECHNICAL  REPORT  1 - THE  INPUT/OUTPUT  (I/O)  MODEL 


The  Input/Output  (I/O)  model  utilized  in  the  Supplement  was  developed  by 
Dr.  John  McKean  of  Colorado  State  University.  Two  I/O  data  collection 
efforts  were  completed  in  preparation  for  this  analysis.  The  first  data 
collection  effort  covered  the  six-county  Powder  River  Region  in 
southeastern  Montana;  the  second  effort  focused  on  the  Northern  Cheyenne 
and  Crow  Reservations.  The  six-county  region  includes  Yellowstone, 
Custer,  Rosebud,  Treasure,  Powder  River,  and  Big  Horn  Counties.  A 
discussion  of  the  two  data  collection  efforts  follows  the  discussion  of 
the  McKean  I/O  Model. 

THE  MCKEAN  I/O  MODEL 

This  discussion  of  the  McKean  I/O  Model  was  adapted  from  The  Economy  of 
Big  Horn,  Custer,  Powder  River,  Rosebud,  Treasure,  and  Yellowstone 
Counties,  Montana  by  John  R.  McKean  and  R.  Garth  Taylor,  1987.  See  this 
document  or  other  publications  by  McKean  for  a more  indepth  discussion  of 
the  model. 

The  I/O  model  provides  an  account  of  financial  transactions  between 
sectors  of  the  economy,  such  as  agriculture,  coal  mining,  services, 
manufacturing,  etc.,  a calculation  of  the  input  requirements  of  these 
sectors,  and  a measurement  of  the  effects  of  growth  in  demand  for  the 
outputs  of  each  sector.  Essentially,  the  model  is  a system  of  double 
entry  bookkeeping  in  which  annual  sales  and  purchases  by  each  sector  to 
and  from  all  other  sectors  are  accounted  for  and  measured.  Thus,  I/O 
models  can  show  the  total  economic  consequences  of  any  number  of 
development  scenarios.  The  model's  strength  is  in  its  capability  to 
empirically  illustrate  the  interdependence  among  sectors  of  an  economy. 

The  model  consists  of  two  major  components:  intermediate  processing 

transactions  and  final  transactions.  Intermediate  processing 
transactions  include  the  purchases  and  sales  of  intermediate  goods  which 
are  subject  to  further  local  processing.  An  example  of  this  would  be  the 
purchase  of  cattle  by  a local  meat  packing  plant  which,  in  turn,  sells 
packaged  meat  to  a local  supermarket.  Final  transactions  include  all 
sales  and  purchases  from  or  to  sectors  that  are  external  to  the 
six-county  region  and  not  identified  as  intermediate  processing  sectors. 
In  the  McKean  I/O  Model,  the  sectors  which  are  included  in  final 
transactions  are  exports,  new  investment,  and  federal  and  state 
government.  The  model  has  a separate  final  demand  sector  for  coal 
construction.  In  the  Supplement  analysis,  final  transactions  include 
dollars  entering  the  local  area  for  coal  mine  construction  (new 
investment)  and  exporting  coal  outside  the  six-county  region. 
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The  I/O  model  is  driven  by  changes  in  the  sales  made  to  final  demand 
sectors.  Any  particular  sector’s  sales  to  exports  (sales  outside  the 
six-county  region),  state  or  federal  government,  or  investment  creates 
input  requirements  from  local  industry  to  allow  expansion  of  the  sector's 
output.  The  I/O  model  estimates  the  effects  of  these  changes  on  income, 
employment,  and  gross  business  volume  through  the  entire  six-county 
region.  Once  the  basic  empirical  description  of  economic  transactions 
for  a region  has  been  developed  and  put  into  the  I/O  structure, 
forecasting  requires  the  specification  of  expected  changes  in  sales  to 
final  demand,  such  as  investment  for  new  coal  mine  construction  or 
increases  in  coal  exports.  The  model  then  forecasts  the  direct  and 
indirect  economic  effects  from  that  initial  change.  For  example,  if  the 
amount  of  coal  exported  was  increased  by  10  million  tons  ($130,000,000  in 
exports),  regional  direct  and  indirect  employment  would  increase  by  888 
full-time  equivalents,  household  income  by  $22,931,000,  and  regional 
gross  business  volume  by  $334,005,000. 

When  a change  in  final  demand  is  introduced,  the  model  uses  multipliers 
to  calculate  aggregate  changes  in  gross  business  volume,  employment,  and 
household  income.  A multiplier  is  an  aggregate  number  which  shows  how 
much  total  business  activity  in  sales  dollars,  employment,  etc.,  is 
generated  by  a given  industry  within  the  region  for  each  dollar  of  its 
sales  to  final  demand.  A multiplier  will  be  large  for  an  industry  that 
purchases  a large  amount  of  its  inputs  from  within  the  local  economy 
since  the  money  which  the  industry  earns  from  its  sales  will  be  spent  in 
the  region.  The  most  important  "basic"  or  driving  export  industries  will 
usually  be  characterized  by  large  multipliers  as  local  supply  sectors 
develop  to  serve  the  exporting  industry.  Several  types  of  multipliers 
are  calculated  by  the  model.  The  business  multiplier  shows  the  total 
business  spending  within  the  region  per  dollar  of  additional  sales  to 
final  demand  by  a given  industry.  An  employment  multiplier  shows  the 
total  added  full-time  equivalent  person  years  of  labor  required  in  the 
region  per  dollar  of  additional  sales  to  final  demand  by  a given  industry. 

All  multipliers  for  the  McKean  I/O  Model  include  direct,  indirect,  and 
induced  effects.  Induced  effects  are  included  because  households  are 
incorporated  into  the  intermediate  processing  part  of  the  model.  The 
induced  effects  represent  the  respending  of  income  in  the  region  by 
households  (workers)  just  as  the  other  intermediate  processing  sectors 
respend  their  earnings  partly  in  the  region  to  buy  needed  inputs.  For 
example,  if  a basic  industry  (i.e.,  one  that  exports  goods  from  the 
region)  expands  its  sales  to  exports  by  $1  million,  it  may  spend  $600,000 
directly  on  locally  produced  goods  and  local  labor.  The  producers  of 
these  local  goods  would  purchase  more  local  goods,  labor,  and  services  to 
allow  them  to  expand  output  to  meet  this  new  demand.  This  would 
constitute  the  indirect  effects  of  the  expansion  in  the  basic  industry. 

The  newly  hired  labor  will  also  respend  their  income  locally,  as 
discussed  above.  Thus,  the  initial  expansion  of  sales  to  exports  by  the 
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basic  industry  results  in  a cumulative  expansion  of  the  local  economy  as 
added  sales  reciprocate  throughout  the  region’s  economy.  The  total 
aggregate  effect  on  spending,  employment,  or  other  requirements  is 
reflected  by  the  appropriate  I/O  multiplier. 

I/O  DATA  COLLECTION  PROCEDURES 

Dr.  John  McKean  completed  the  I/O  data  collection  effort  for  the 
six-county  region.  This  effort  included  delineation  of  the  economic 
sectors,  questionnaire  design  and  use,  data  collection,  data  processing, 
and  model  testing.  These  steps  are  described  in  more  detail  in  the 
source  cited  above  (McKean  and  Taylor,  1987).  Dr.  McKean  also  completed 
a User's  Manual  for  the  I/O  model  under  contract  to  BLM. 

A second  I/O  data  collection  effort  was  conducted  on  the  Northern 
Cheyenne  and  Crow  Reservations  in  1986/1987  by  Mara  Feeney  and  Associates 
of  San  Francisco,  California.  The  goal  of  this  data  collection  effort 
was  to  expand  the  regional  I/O  model  so  that  the  interdependences  between 
the  regional  economy  and  the  Reservation  economies  could  be  assessed. 
Specifically,  the  effects  of  regional  coal  development  on  the  two 
Reservations  was  examined.  Feeney  and  Associates  designed  their  data 
collection  questionnaire  in  conjunction  with  Dr.  John  McKean,  collected 
the  data,  and  processed  the  data  into  I/O  sectors.  During  the  data 
collection  process,  80  households  (40  on  each  Reservation),  40  businesses 
(20  on  each  Reservation),  and  major  governmental  entities  on  each 
Reservation  were  interviewed. 

The  Court  Order  for  the  Supplement  required  the  analysis  to  focus  on  the 
six  Montana  counties  of  the  Powder  River  Region.  However,  there  is  a 
complementary  I/O  model  that  covers  the  Powder  River  Region  in  eastern 
Wyoming.  This  allows  coverage  of  the  entire  Powder  River  Region  in  both 
Montana  and  Wyoming  per  the  data  adequacy  standards. 

I/O  MODEL  INPUTS 

The  I/O  model  is  driven  by  changes  in  final  demands.  Model  inputs  for 
the  baseline  and  leasing  alternative  scenarios  were  developed  using 
McKean’s  I/O  User's  Manual,  A Guide  for  Regional  Input  Measurement  With 
the  Interindustry  Modeling  System  (IMS)  I/O  Program  (McKean  and  Taylor, 
1987). 

Based  on  conversations  with  representatives  of  both  Reservations,  the 
following  assumptions  were  made  regarding  baseline  economic  activity 
prior  to  baseline  project  development  (see  Introduction  to  this  document) 

1.  Economic  activity  on  the  Northern  Cheyenne  Reservation  is 

expected  to  decline  under  both  the  High  and  Low  Baselines  until  1990  and 
then  stabilize  until  economic  development  begins.  These  changes  are 
driven  by  declines  in  BIA  and  Northern  Cheyenne  Tribal  expenditures. 
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2.  Economic  activity  on  the  Crow  Reservation  is  expected  to  remain 
static  at  1986  levels  until  economic  development  begins. 

Using  these  assumptions,  changes  in  final  demands  were  developed  for  the 
baseline  scenarios.  Baseline  projects  were  modeled  in  the  same  way  as 
leasing  alternative  scenarios  (see  below).  The  changes  in  final  demands 
that  were  utilized  for  the  leasing  alternative  scenarios  were  investments 
for  new  coal  mine  construction  and  increased  coal  exports  (i.e.,  coal 
sales  outside  the  six-county  region). 

In  order  to  estimate  final  demands,  some  assumptions  about  the  timing  of 
project  development  and  the  length  of  construction  and  operations  phases 
of  each  project  are  needed.  For  this  analysis,  new  High  Baseline 
projects  were  scheduled  based  on  discussions  with  the  companies  planning 
to  develop  each  project.  New  mine  tracts  in  the  federal  leasing 
alternatives  were  then  scheduled  with  those  new  mine  tracts  that  were 
previously  leased  in  the  Powder  River  I sale  (Cook  Mountain,  Coal  Creek) 
being  developed  first.  The  construction  phase  for  each  project  was 
assumed  to  last  3 years.  The  operations  phases  of  each  project  would 
last  well  beyond  the  year  2005.  However,  by  2005,  all  mines  would  be 
operating  at  full  production  level.  Production  levels  for  High  Baseline 
projects  were  set  at  levels  stated  by  the  developer.  If  more  than  one 
level  was  stated,  a level  was  chosen  for  this  analysis  in  consultation 
with  the  involved  companies.  Production  levels  for  the  leasing 
alternative  tracts  were  determined  by  dividing  the  total  coal  reserves  in 
the  tract  by  the  life  of  the  mine.  Because  we  assume  expansion/extension 
tracts  generate  no  new  investment  for  construction  and  do  not  involve  a 
change  in  levels  of  mine  production,  they  generate  no  change  in  final 
demand  and,  therefore,  no  change  in  employment  or  income  in  the  region. 

Input/output  model  output  for  numbers  of  construction  and  operations 
direct  workers  and  related  indirect  workers  was  used  as  an  input  into  the 
gravity  model  (see  Technical  Report  2).  The  gravity  model  then  allocated 
the  workers  among  the  20  communities  in  the  model,  determined  the  number 
of  Native  Americans  that  would  be  hired,  and  determined  the  number  of 
non-Nat ive  Americans  expected  to  reside  on  the  Reservation.  The  expected 
payroll  for  Reservation  residents  was  calculated  and  then  entered  into 
the  I/O  model  to  obtain  the  indirect  change  in  household  income  and  the 
change  in  business  volume  on  the  Reservation  due  to  the  increase  in 
employment  of  Reservation  residents. 

USE  AND  ANALYSIS  OF  I/O  MODEL  OUTPUTS 

The  following  I/O  model  outputs  were  utilized  in  the  Supplement:  changes 

in  direct  and  indirect  employment,  changes  in  household  income,  and 
changes  in  business  volume.  The  changes  in  direct  and  indirect 
employment  were  used  as  inputs  to  the  gravity  model.  See  Technical 
Report  2 for  a discussion  of  the  gravity  model. 
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Changes  in  household  income  and  business  volume  are  available  for  each 
Reservation,  as  well  as  for  the  region  as  a whole.  The  magnitude  of 
Reservation  changes  are  important  because  they  show  how  well  the 
Reservation  economies  are  integrated  into  the  regional  economy  and  how 
diversified  the  Reservation  economies  are  relative  to  the  regional 
economy.  Reservation  residents  who  are  employed  in  area  mines  and 
related  developments  would  experience  household  income  increases.  For 
the  rest  of  the  Reservation  to  benefit,  a significant  portion  of  this 
household  income  must  remain  and  circulate  on  the  Reservation.  The 
results  of  the  I/O  modeling  show  that  the  change  in  household  income  has 
very  little  effect  on  business  volume  on  the  Reservation.  Reservation 
businesses  are  primarily  retail  businesses  which  must  import  to  the 
Reservation  most,  if  not  all,  of  the  goods  they  sell.  This  means  that 
most  of  the  money  that  Reservation  businesses  receive  flows 
off-Reservation  to  pay  the  suppliers/producers  of  goods.  The  small 
number  and  limited  variety  of  businesses  on  the  Reservation  also  mean 
that  a large  portion  of  household  income  is  immediately  spent 
off-Reservation  and,  therefore,  does  not  circulate  at  all  on  the 
Reservation.  The  I/O  model  shows  that  a change  in  household  income  on 
the  Reservation  has  little  effect  on  Reservation  business  volume  and, 
therefore,  little  effect  on  the  Reservation  economy  as  a whole. 

THE  ASHLAND  SAWMILL 

In  mid-1987,  the  Custer  Lumber  Company  and  the  St.  Labre  Mission  bought 
the  sawmill  in  Ashland,  Montana.  In  an  agreement  with  the  Northern 
Cheyenne  Tribe,  the  mill  will  employ  Northern  Cheyenne  workers  in 
exchange  for  a 10-year  timber  harvest  contract  on  the  Northern  Cheyenne 
Reservation.  The  news  articles  which  follow  provide  more  information 
about  the  sawmill.  The  ultimate  goal  of  this  project  is  for  the  Northern 
Cheyenne  Tribe  to  take  over  operation  of  the  mill  after  8 years.  If  the 
mill  is  able  to  operate  at  planned  levels,  there  would  be  approximately 
100  additional  Reservation  residents  employed  full  time  over  the  next  10 
years  with  a payroll  of  more  than  $1  million.  Because  of  uncertainties 
about  the  continuous  operation  of  the  sawmill  at  the  time  the  proposal 
was  made  public,  and  after  consultation  with  Northern  Cheyenne  Tribal 
representatives,  the  sawmill  was  not  included  in  the  I/O  model. 
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Mill  offers 
reservation 
job  hopes 


LAME  DEER  — More  than  100 
Northern  Cheyenne  tribal 
member*  may  get  new  Jobe  aa  a 
result  of  the  re-opening  the 
Ashland  Saw  Mill,  according  to 
tribal  President  Robert  Bailey. 

In  addition  to  about  80 
prospective  openings  at  the  mill, 
the  tribe  expects  to  employ 
another  40  to  SO  people  cutting  the 
timber,  said  Cal  Wilson,  attorney 
(or  the  tribe. 

The  mill  is  opening  under  the 
ownership  of  a new  corporation 
that  recently  bought  the  property, 
Bailey  said.  One  of  the  officers  in 
the  corporation,  Bob  Harris,  is 
part-owner  of  another  mill  In 
Custer,  S.D,  and  haa  an  extensive 
background  In  mill  operations,  the 
tribal  president  added. 

According  to  Wilson,  the  tribe 
has  a 10-year  contract  with  the 
mill  to  supply  10  million  board  feet 
of  lumber  each  year.  He 
estimated  payroll  for  the  mill  and 
the  lumber  contract  at  fl,  million  a 
year. 

Owners  of  the  mill  have  agreed 
to  Indian  preference  in  hiring, 
tribal  officials  said.  / 

The  tribe  also  has  an 
agreement  with  the  owners  to 
purchase  the  mill  during  the  next 
eight  to  ten  years,  Wilson  said. 
Money  tor  the  purchase  will  be  set 
aside  in  an  escrow  account 

Members  of  the  tribal  council 
* passed  a resolution  authorizing 
the  timber  cutting  agreement  at  a 
meeting  in  March.  Bailey  said  the 
mill  is  being  renovated  now. 
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New  pine  saw  mill 
dedicated  at  Labre 


A dream  came  to  fruition  last 
week  when  about  130  people  gath- 
ered Wednesday,  May  18,  to  dedi- 
cate the  Northern  Cheyenne  Pine 
Company  in  Ashland  ' 

Among  them  were  represent*- 
Lives  from  the  South  Dakota  com- 
pany and  Sl  Labre  that  helped  fund 
the  renovation  of  the  mill,  mem- 
bers of  the  Northern  Cheyenne 
Tribal  government. 

Both  Northern  Cheyenne  Tribal 
President  Robert  Bailey,  and 
Billings  Area  Bureau  of  Indians 
Affairs  Director  Richard  Whitesell. 
attended  the  aflair. 

The  Rev.  Emmett  Hoffman  of 
the  Sl  Labre.  one  of  the  main 
movers  of  the  project,  told  those 
assembled  that  ’give  away 
prgrama"  were  not  an  answer  to  the 
poverty  on  the  reservation. 

He  said  he  had  been  bothered 
"deeply*  by  the  unemployment 
since  he  came  to  Sl  Labre  in  1934. 

/People  want  to  fed  as  if  they 
cao  provide  for  their  families,"  he 
said. 

Some  of  the  employment  prob- 
lems on  the  reservation  have  been 
aggravated  by  various  programs 
that  were  aimed  at  solving  the 
problem. 

The  programs  helped  temporar- 
ily. he  said,  but  when  the  funding 
ended,  the  jobs  ended. 

Father  Emmeu  said  that  the 
sawmill  grew  out  of  "grass  roots" 
needs  and  answers. 

The  company,  be  said,  not  only 
provides  unemployment  but  hope 
for  the  future. 

Keith  Beartusk,  the  area  foresaw 
for  the  B1A  and  a member  of  the 
Northern  Cheyenne  tribe,  said  the 
null  was  a reality  because  the  tribe 
had  committed  to  sell  a large  vol- 
ume of  timber  to  the  mill 


"It  came  down  to  this:  either  we 
open  the  mill  and  keep  it  open  or 
we  leave  it  alone." 

The  idea  behind  the  mill  he  said, 
was  to  create  employment  He  said 
that  the  latest  figures  said  the  mill 
had  89  workers  with  a payroll  of 
more  than  a million  dollars. 

"That  money  will  be  circulated 
and  create  more  employment*  he 
arid. 

The  mill  will  also  provide 
training,  and  one  of  the  ultimate 
goels,  he  said,  is  that  the  mill  will 
be  owned  and  managed  bu  the 
Northern  Cheyenne. 

Robert  Bailey  .said  the  mill 
could  have  been  set  up  with  com- 
puters, "but  we  strove  to  create  a 
intensive  operation," 

Bailey  also  noted  that  under  the 
agreement  between  Sl  Labre  and 
the  Northern  Cheyenne,  the  TERO 
laws  would  apply  at  the  sawmill, 
even  though  it  is  not  located  on  the 
reservation. 

Bob  Harris,  general  manager, 
said  it  took  a year  and  a half  to  get 
the  sawmill  running.  Harris  esti- 
mated that  the  annual  payroll  at  the 
sawmill  would  be  more  than  a 
minion  doUnra. 


Quentin  Sannes,  the  operational 
manager,  said  the  "big  side"  (to 
handle  large  logs)  of  the  mill  be- 
came operational  in  mid-April,  and 
that  the  "small  side"  would  be  op- 
erating by  the  end  of  July. 

Presently,  the  mill  is  operating 
two  shifts  to  allow  for  training,  but 
Sannes  predicted  the  operation 
would  nm  one  shift  once  both  sides 
were  operational,  except  when 
> . market  demand  for  the  wood  was 
up. 


Harris  said  the  mill  is  generat- 
ing employment  a total  of  about 
100  people,  including  loggers. 

Harris  said  the  other  stipulation 
was  that  the  tribe  will  have  the  op- 
tion of  purchasing  the  mill  after  an 
eight  year  period. 

Harris  said  the  lumber  would  be 
sold  primarily  in  Wisconsin,  Min- 
nesota, Iowa  and  other  areas.  Hairis 
said  that  the  timber  market  had 
been  down  for  five  years,  but  up  for 
the  last  two. 

Harris  said  the  company  also 
had  the  advantage  of  ponderosa 
pines  which  has  a specialized  mar- 
ket of  re-modeling. 

"Our  product  is  not  limited  to 
just  new  housing,"  he  said,  "which 
gives  us  options." 

The  renovation  of  the  mill  was 
a complete  rebuild,  Harris  said. 

"Basically,  we  tore  the  mill  that 
existed  down  and  put  in  a two  sided 
mill,  so  we  could  handle  both  big 
and  small  logs." 

The  existing  mill,  he  said,  sim- 
ply was  not  competitive. 

Harris  did  not  want  to  say  how 
much  money  was  involved  because 
the  project  was  not  finished,  but  did 
say  that  several  million  dollars  had 
gone  into  the  project  to  date. 


Beartusk  that  the  mill 

would  pay  between  $230,000  to 


Conrad  Sump,  a CPA  who  has 
been  involved  in  the  project  from 
the  beginning,  said  he  had  watched 
the  mill  open  and  over  close  over 
the  years. 


The  establishment  of  the  mill 
was  the  result  of  a coalition  be- 
i Custer  I 

The  Northern  Cheyenne  Pine  Co.,  , 
sponsored  by  St.  Labre,  negotiated 
a ten  year  limber  contract  with  the 
Northern  Cheyenne  Tribe  with  a 
stipulation  for  employment  of 
tribal  members. 
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TECHNICAL  REPORT  2 - THE  GRAVITY  MODEL 


GENERAL  DESCRIPTION  OF  THE  GRAVITY  MODEL 

The  magnitude  and  types  of  impacts  to  communities  in  the  study  area  from 
federal  coal  development  would  depend  in  part  on  locational  decisions 
such  as  the  amount  of  local  hiring  and  where  incoming  workers  choose  to 
live.  A residential  allocation  model,  often  call  a gravity  model,  was 
used  in  this  analysis  to  predict  decisions  on  where  workers  would  choose 
to  reside  and  the  probable  origin  of  local  workers.  Similar  models  have 
been  used  extensively  in  other  studies  to  explain  commuting  patterns  and 
incoming  population  distribution.  When  the  model  is  applied  to  all 
communities  within  commuting  distance  from  the  work  site(s),  expected 
population  increases  for  each  community  are  obtained. 

The  gravity  model  is  used  to  estimate  the  probable  origin  of  local 
workers  for  the  projects  and  the  settlement  patterns  of  incoming 
workers.  Use  of  the  model  involves  three  basic  assumptions:  1)  incoming 

workers  will  settle  in  communities  in  direct  proportion  to  the  population 
of  those  communities,  2)  the  number  of  incoming  workers  moving  to  a 
community  will  be  inversely  related  to  the  distance  between  the  community 
and  the  work  site,  and  3)  the  more  attractive  the  community,  the  more 
people  will  settle  there.  Thus,  the  model  assumes  that  the  ability  of  a 
community  to  attract  incoming  workers  increases  with  the  size  of  the 
community  and  decreases  with  the  distance  between  the  work  site  and  the 
community.  Finally,  the  model  assumes  that  qualitative  differences  among 
communities  will  also  affect  the  decisions  incoming  workers  make  on  where 
to  reside.  A community  attractiveness  index  is  used  in  the  model  to 
account  for  these  qualitative  differences  among  communities.  This  allows 
for  the  inclusion  of  community  amenities  in  the  decision  process  and 
reflects  the  fact  that  community  choice  is  not  strictly  accounted  for  by 
population  and  distance  from  the  work  site.  Such  amenities  might  include 
a well  developed  infrastructure,  extensive  retail  and  wholesale  services, 
a strong  progrowth  policy  or  many  other  factors. 

The  model  is  used  both  to  assess  the  communities  that  are  likely  to 
provide  workers  for  the  projects  and  those  communities  that  will 
experience  population  increases  due  to  the  inraigration  of  new  workers. 

The  local  workers  are  estimated  based  on  the  available  local  labor  force, 
population  of  the  community,  and  the  distance  between  the  project  site 
and  the  community.  Once  the  number  of  local  workers  expected  on  a 
project  has  been  estimated,  the  model  then  estimates  the  number  of 
nonlocal  (i.e.  inraigrating)  workers  required  and  predicts  their  preferred 
settlement  location(s).  No  increases  in  local  populations  were  predicted 
for  expans ion/ ex tens ion  tracts  because  no  changes  in  employment  or  income 
were  generated  by  the  I/O  model. 
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In  symbolic  form,  the  assumptions  of  the  gravity  model  are  as  follows: 


Local  workers 


pi,  (t-l)/Di 


«i,tr 


pi, (t-lj/Di 


(Equation  1) 


Nonlocal  workers 


Mi,t= 


(Equation  2) 


Where 


M = fraction  of  workers  locating  in  city  i for  year  t 
P = population  for  city  i in  year  t-1 
D = distance  from  city  i to  the  work  site 
I = attractiveness  index  for  city  i 
a = distance  elasticity  for  the  work  site 
i = city 
t - year 


The  assumptions  for  distance,  distance  elasticity,  and  attractiveness 
indices  are  discussed  below. 

Distances  from  Tracts  to  Communities 


The  gravity  model  used  in  the  Powder  River  I Supplement  analyzed 
20  communities  in  the  Montana  portion  of  the  Powder  River  Region. 
Distances  between  each  community  and  each  proposed  project  were 
approximated  using  a Montana  highway  map.  The  distances,  which  were 
based  on  the  most  likely  route,  were  then  multiplied  by  a factor  to 
reflect  the  different  travel  times  that  would  be  required  on  interstate 
highways,  paved  roads,  and  gravel  roads.  These  factors  are  0.9,  1.0,  and 
1.1,  respectively.  The  Montana  communities  analyzed  in  the  model  were 
St.  Labre,  Rosebud,  Billings,  Miles  City,  Forsyth,  Hardin,  Broadus, 
Hyshara,  Birney,  Colstrip,  Ashland,  Lame  Deer,  Busby,  Ashland  Village, 
Muddy,  Birney  Village,  Lodge  Grass,  Crow  Agency,  and  Wyola;  Sheridan, 
Wyoming  was  also  included. 

Distance  Elasticities 


Distance  elasticities  are  used  in  the  model  to  take  into  account  the 
willingness  to  commute  different  distances  to  work  for  construction, 
operation,  and  secondary  workers.  Studies  have  found  construction 
workers  more  willing  to  commute  longer  distances  to  work  primarily 
because  these  jobs  are  of  relatively  short  duration  (1  to  3 years)  and 
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relatively  high  paying.  Operation  workers  are  more  likely  to  settle 
closer  to  the  work  site  since  these  jobs  are  long  term.  Secondary  jobs 
are  generally  less  well  paying  and  are  more  likely  to  be  filled  locally 
than  either  operation  or  construction  jobs.  The  distance  elasticities 
used  in  the  model  for  construction  and  operations  workers  are  from  the 
regional  elasticities  given  in  Energy  Development  in  the  Western  United 
States  by  Murdock  and  Leistritz.  An  elasticity  for  secondary  workers  was 
used  in  the  model  to  reflect  that  secondary  workers  would  live  closer  to 
their  place  of  employment  than  either  construction  or  operations 
workers.  The  distance  elasticities  used  in  the  model  were  1.47  for 
construction,  1.44  for  operations,  and  1.2  for  secondary  workers. 

Attractiveness  Indices 


Attractiveness  indices  were  prepared  for  each  of  the  20  communities  in 
the  gravity  model.  The  indices  were  developed  based  on  public  and 
private  services  availability  and  development  constraints  using  a "common 
sense  approach"  to  what  factors  would  attract  inraigrants  to  settle  in  a 
particular  community.  The  factors  included  in  the  attractiveness  index 
and  sources  where  they  are  suggested  as  appropriate  are: 

1.  Public  services  availability  (WRDC,  1979;  Chalmers  and  Anderson, 

1977;  Murdock  & Leistritz,  1979); 

2.  Private  services  availability  (WRDC,  1979;  Chalmers  and  Anderson, 
1977;  Murdock  & Leistritz,  1979);  and 

3.  Development  constraints  (Murdock  & Leistritz,  1979;  Kroll,  1983). 

Public  services  were  based  upon  the  local  availability  and  incidence  of 
eight  services;  emergency  health  care,  hospitals,  physicians,  high 
schools,  middle  schools,  grade  schools,  junior  colleges/colleges,  and 
recreational  facilities.  Private  services  examined  the  availability  of 
20  retail  business  categories:  all-purpose  store,  grocery  store, 

restaurant,  laundromat,  day  care,  motel/hotel,  beauty/barber  shop, 
hardware  store,  car  repair,  clothing  store,  shoe  store,  sporting  goods 
store,  furniture  store,  department  store,  large  appliance  repair,  movie 
theater,  bowling  alley,  bank,  bar/liquor  store,  and  newspaper. 

Development  constraints  were  based  on  restrictions  in  housing 
availability  and  community  incorporation  (e.g.,  an  unincorporated 
community  is  less  likely  to  be  able  to  respond  to  growth  quickly). 

Each  community  was  given  an  index  of  10  at  the  onset.  Then  points  were 
awarded  or  deducted  based  upon  public  services,  private  services,  and 
development  constraints.  A maximum  of  three  points  per  community  were 
given  for  public  services  and  a maximum  of  three  points  for  private 
services.  A maximum  of  1.5  points  could  be  deducted  for  development 
constraints.  The  total  points  awarded  were  added  for  each  community  to 
give  the  attractiveness  index.  It  should  be  noted  that  it  is  the 
relative  rankings,  rather  than  the  absolute  numbers,  that  affect  gravity 
model  results.  The  final  attractiveness  indices  are  shown  by  community 
in  the  following  table: 
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TABLE  1 


Attractiveness  in 

Rank  Ord 

Billings 

16 

Miles  City 

16 

Sheridan,  WY 

16 

Forsyth 

14 

Hardin 

14 

Broadus 

14 

Colstrip 

13 

Hysham 

12 

Lame  Deer 

11.5 

Lodge  Grass 

11.5 

Crow  Agency 

10.5 

Ashland 

10 

Rosebud 

10 

St . Labre 

9.5 

Birney 

9 

Ashland  Village 

8.5 

Birney  Village 

8.5 

Busby 

8.5 

Muddy 

8.5 

Wyola 

8.5 

GRAVITY  MODEL  OPERATION 

The  gravity  model  was  used  to  predict  the  origin  of  local  workers  and 
where  incoming  workers  would  reside  for  development  associated  with  High 
Baseline  projects  and  Powder  River  Round  I new  mine  tracts.  Separate 
gravity  model  allocations  are  made  for  each  type  of  worker: 
construction,  operation,  and  secondary.  The  gravity  model  is  run  for 
each  year  that  there  is  project-related  employment,  using  the  appropriate 
previous  year’s  population  for  each  community.  The  model  divides 
employment  into  local  and  nonlocal  workers  and  further  divides  these 
categories  into  Native  American  and  non-Native  American  workers. 
Population  change  due  to  incoming  workers  was  estimated  for  each  of  the 
communities  based  on  the  assumptions  found  in  the  marital  and  family 
characteristics  portion  of  this  technical  report. 

Figure  1 shows  the  steps  involved  in  the  residential  allocation  model. 
Each  of  these  steps  is  completed  for  each  year  of  the  analysis:  1985 

through  2005.  Following  is  a discussion  of  the  six  steps  involved  in  the 
model. 

Population  and  Employment 

The  first  step  in  the  model  is  to  calculate  the  population  and  employment 
for  a given  year  based  on  the  baseline  population  and  employment 
estimates  plus  any  project-related  changes  that  occurred  the  previous 
year. 
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FIGURE  1.  STEPS  INVOLVED  IN  THE  RESIDENTIAL  ALLOCATION  MODEL 


* 


A 


Step 


| Population  and  employment  | 

I for  each  community. | 

I 

Step  2 



Surplus  or  available  labor  force  for  | 
each  community  based  on  the  population,  | 
employment,  labor  force  rate,  and  full  | 
employment  level. | 

I 

Step  3 

^ 

| Maximum  local  workers  and  | 

| maximum  Native  American  hiring  j 
| for  the  project. | 

I 

Step  4 

ik 

Allocate  local  workers  to  the  communities 
based  on  the  gravity  model  - Equation  1. 

Allocation  is  limited  by  the  available 
labor  force,  skill  mix  in  the  communities 
and  the  maximum  Native  American  hiring. 

Step  5 



| Allocate  nonlocal  workers  based  on  | 
j the  gravity  model  - Equation  2.  | 

| Native  American  employment  is  | 

1 limited  by  the  maximum  hiring  rate.  I 

I 

Step  6 

nJ£ 

| Incoming  population  based  on  the  | 

| percent  of  nonlocal  workers  who  are  | 

| married,  the  percent  who  bring  | 

j families,  and  the  family  size. | 


<- 
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Low  baseline  population  estimates  for  each  community  in  the  gravity  model 
were  projected  for  the  time  period  1985  to  2005.  These  projections  were 
based  on  the  assumption  that  no  new  major  development  would  occur  in  the 
Montana  portion  of  the  Powder  River  Region  between  1985  and  2005. 

Without  further  economic  stimulus,  the  population  of  these  communities  is 
expected  to  remain  at  1985  levels  or  grow  slowly. 

Low  baseline  employment  for  each  community  was  estimated  based  on  the 
ratio  of  employment  to  population  by  county.  This  ratio  is  based  on  data 
from  1983  through  1986.  The  ratio  of  employment  to  population  was  then 
multiplied  by  the  projected  baseline  population  to  obtain  the  employment 
for  each  community  for  each  year. 

Project-related  employment  and  any  incoming  population  from  the  High 
Baseline  and/or  the  Leasing  Alternatives  (see  step  6 of  the  model)  is 
added  to  the  Low  Baseline  estimates  to  predict  the  total  population  and 
employment  for  each  community.  This  information  is  then  used  in  steps  2 
and  3 to  estimate  the  available  labor  force  and  local  employment. 

Surplus  Labor  Force 

The  second  step  of  the  model  calculates  the  surplus  (i.e.,  available) 
labor  force  for  each  community.  This  is  based  on  the  population  and 
employment  projections  from  step  1 along  with  labor  force  participation 
rates  and  a full  employment  level. 

Labor  force  projections  by  community  were  based  on  county- level  data  on 
the  ratio  of  persons  in  the  labor  force  to  the  total  population.  This 
ratio  was  calculated  on  a monthly  basis  for  each  county  for  1983  through 
1986  and  averaged.  The  projected  population  was  multiplied  by  the  labor 
force  participation  rate  to  obtain  the  number  of  persons  in  the  labor 
force  for  each  year. 

Estimates  of  the  unemployment  rate  under  full  employment  range  between 
3 and  5 percent  of  the  total  labor  force.  For  this  model,  3 percent  was 
used  to  give  the  widest  margin  possible  for  employment  of  local  workers. 
As  an  economy  reaches  full  employment,  there  is  generally  a small 
percentage  of  the  labor  force  who  are  unemployed  due  to  transition 
between  jobs,  etc.  This  percentage  acts  as  a limit  on  the  number  of 
local  people  who  could  be  employed.  However,  due  to  the  high 
unemployment  rates  on  the  Reservations,  this  limit  was  not  reached  in  the 
analysis  for  this  Supplement. 

Local  Employment 

The  third  step  of  the  model  calculates  the  maximum  number  of  local 
workers  based  on  the  percent  of  project  related  construction,  operations, 
and  secondary  workers  who  are  usually  hired  locally,  labor  pool 
membership  rates  (percent  of  people  in  the  labor  force  who  could  qualify 
for  a construction,  operator,  or  secondary  job),  and  a maximum  Native 
American  hiring  rate. 
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The  maximum  number  of  project  related  workers  who  could  be  hired  locally 
was  estimated  at  35  percent  of  the  total  construction  work  force,  60 
percent  of  the  operations  workers,  and  90  percent  of  the  secondary 
workers.  This  assumes  some  of  the  jobs  will  always  be  taken  by  incoming 
workers  during  new  development. 

Labor  pool  membership  rates  were  estimated  for  Native  Americans  and 
non-Nat ive  Americans  for  construction,  operations,  and  secondary 
workers.  These  specialized  skill  needs  limit  the  number  of  people  who 
could  be  hired  locally.  Labor  pool  membership  rates  were  based  on  the 
types  of  skills  required  in  construction,  operations,  and  secondary  jobs, 
institutional  requirements  such  as  special  licenses,  ratings,  or  union 
classification,  and  jobs  not  typically  filled  by  local  employees  such  as 
the  mine  manager.  These  categories  were  compared  to  the  education, 
experience,  and  training  levels  of  the  local  labor  force.  An  estimate 
was  made  of  the  maximum  percentage  of  the  labor  force  that  would  qualify 
for  at  least  one  of  the  jobs  available  in  construction,  operations,  or 
secondary  employment  categories.  Secondary  labor  force  limits  are  the 
highest  since  secondary  jobs  have  the  largest  variety  of  skill  types  and 
tend  to  have  the  fewest  institutional  restrictions  to  employment.  Labor 
pool  membership  rates  for  Native  Americans  and  non-Native  Americans  by 
type  of  job  are  shown  in  Table  2. 


TABLE  2 

Labor  Pool  Membership  Rates  for 
Native  Americans  and  non-Native  Americans  by  Type  of  Worker 

Construction  Operation  Secondary 

Native  American  60  70  90 

Non-Native  American  70  80  90 

Data  used  in  this  analysis  was  from  the  Montana  Department  of  Labor  and 
Industry  statistics;  Leistritz  and  Murdock,  1979;  Leistritz,  et  al., 

1982;  and  Feeney,  et  al.,  1986. 

Hiring  by  coal  mines  in  the  Montana  portion  of  the  Powder  River  Region 
between  1970  and  1986  indicates  that  without  special  hiring  agreements 
between  a company  and  a Tribe,  Native  Americans  were  hired  at  rates  less 
than  their  percentage  in  the  composition  of  the  local  population.  For 
use  in  the  gravity  model,  it  was  assumed  that  Native  American  employment 
in  new  mine  projects  would  occur  at  rates  similar  to  Native  American 
employment  in  past  developments  without  special  hiring  agreements.  Based 
on  past  statistics  (Feeney,  et  al.,  1986),  Native  American  employment  was 
estimated  at  3.5  percent  of  the  mine-related  work  force.  This  3.5 
percent  did  not  include  Native  Americans  employed  by  Montana  Power  at  the 
Colstrip  power  plants  or  those  employed  by  Westmoreland  Resources  since 
there  is  a special  hiring  agreement  between  Westmoreland  and  the  Crow 
Tribe,  and  Montana  Power  and  the  Northern  Cheyenne  Tribe. 
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Allocation  of  Local  Employment 


The  next  step  of  the  model  is  to  allocate  local  employment  to  the 
communities  based  on  the  gravity  model  Equation  1.  The  allocation  to  a 
community  is  limited  by  the  available  labor  force,  the  skill  mix  in  the 
community,  and  the  maximum  Native  American  hiring.  The  allocation  can  be 
less  than  or  equal  to,  but  not  greater  than,  the  values  calculated  in 
Steps  2 and  3. 

Allocation  of  Nonlocal  Employment 

The  fifth  step  of  the  model  is  to  calculate  the  nonlocal  employment 
(total  project  employment  less  the  allocation  of  local  workers)  and  then 
use  the  gravity  model.  Equation  2,  to  allocate  incoming  workers  to  the 
communities.  Native  American  employment  is  limited  by  the  maximum  hiring 
rate  discussed  in  Step  3. 


Incoming  Population 

Incoming  population  changes  were  calculated  by  multiplying  the  number  of 
nonlocal  workers  projected  for  each  community  by  the  marital  and  family 
characteristics.  These  characteristics  by  type  of  worker  (construction, 
operations,  and  secondary)  include  the  percent  married,  the  percent  of 
workers  who  bring  their  families,  and  average  family  size.  This 
information  is  input  separately  for  Native  American  and  non-Nat ive 
American  workers.  See  Table  3 which  shows  the  values  used  in  the  gravity 
model. 

Population  changes  were  aggregated  for  communities  on  the  Northern 
Cheyenne  Reservation.  Due  to  the  limited  availability  of  housing  for 
non-Native  Americans  on  the  Northern  Cheyenne  Reservation,  the  results  of 
the  gravity  model  were  modified  when  the  housing  constraint  was  in  effect 
(i.e.,  when  no  additional  housing  was  available  for  non-Native 
Americans).  Non-Native  American  population  above  the  housing  constraint 
level  (i.e.,  above  those  who  could  be  accommodated  based  on  housing 
assumptions)  was  subtracted  from  the  Reservation  population  change  due  to 
project  development  and  added  to  the  population  of  the  Ashland/St.  Labre 
area  which  lies  off  the  eastern  edge  of  the  Northern  Cheyenne 
Reservation.  Native  American  population  on  the  Northern  Cheyenne 
Reservation  was  not  affected  by  the  housing  constraint.  Technical 
Report  4 discusses  the  housing  constraint  on  the  Northern  Cheyenne 
Reservation.  The  total  change  in  population  on  the  Northern  Cheyenne 
Reservation  involves  not  only  the  project  related  change  in  population, 
but  return-migration  by  Native  Americans  and  natural  population  growth. 
See  Technical  Report  3 for  a discussion  of  the  Native  American 
return-migration  and  natural  population  growth  assumptions. 
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TABLE  3 


Marital  and  Family  Characteristics 


Factor 


Construction 


Non-Native  American: 

Percent  Married  75. 4D 

Percent  Who  Bring  Families 

63. D 

Family  Size  2. 3D 

Native  American; 

Percent  Married  70. 3) 

Percent  Who  Bring  Families 

80.4) 


Family  Size 


5.3) 


Operations 

80.D 

100 .1*4) 
3.5l) 

70.3) 

100.4) 

5.3) 


Secondary 

72.82) 

100. 1*4) 
3.272) 

70.3) 

100.4) 

5.3) 


Sources : 1 ) 

2) 

3) 

4) 


From  Energy  Development  in  the  Western  United  States  by 
Steve  H.  Murdock  and  T.  Larry  Leistritz. 

1980  Census  averages  for  Montana. 

1980  Census  of  Native  Americans  - average  of  the  Crow  and 
Northern  Cheyenne  Reservations. 

It  was  assumed  that  all  incoming  operations  and  secondary 
workers  with  families  would  bring  their  families  because 
these  employees  have  long-term  jobs.  It  was  also  assumed 
that  a greater  percentage  of  incoming  Native  American 
construction  workers  would  bring  their  families  because 
they  would  likely  be  returning  to  the  Reservation. 
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Population  changes  were  also  aggregated  for  those  communities  on  the  Crow 
Reservation.  Based  on  a consensus  of  Reservation  residents  interviewed 
for  this  project,  the  assumption  was  made  that  return-migration  would  not 
occur  on  the  Crow  Reservation.  No  housing  constraint  was  assumed  due  to 
the  small  number  of  new  mine  tract  workers  projected  to  reside  on  the 
Crow  Reservation.  See  Technical  Report  3 for  a discussion  of  Crow 
Reservation  natural  population  growth  assumptions. 

The  employment  changes  for  each  Reservation  were  used  to  calculate  a 
change  in  direct  and  indirect  income  which  was  put  into  the  I/O  model  to 
obtain  the  resulting  changes  in  total  (direct,  indirect,  and  induced) 
Reservation  household  income  and  Reservation  business  activity.  This  was 
done  for  each  baseline  and  for  each  leasing  alternative  over  each 
baseline.  The  I/O  model  is  discussed  in  Technical  Report  1. 
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TECHNICAL  REPORT  3 - POPULATION  AND  SERVICES 


POPULATION  - NORTHERN  CHEYENNE  RESERVATION 

Native  American  population  growth  on  the  Northern  Cheyenne  Reservation 
includes  three  components:  natural  population  growth  (births  minus 

deaths),  general  migration,  and  inmigration  specifically  due  to 
employment  at  a coal  mine  or  at  a facility  indirectly  related  to  coal 
mining.  Figures  for  the  later  type  of  growth  were  obtained  from  the 
gravity  model  (see  Technical  Report  2)  and  were  added  to  natural 
population  growth  and  general  migration  figures.  The  assumptions  used  to 
calculate  natural  population  growth  and  general  migration  follow: 

1.  Annual  natural  increase  (births  minus  deaths)  of  Native 
Americans  on  the  Northern  Cheyenne  Reservation  would  continue  at 
2.5  percent.  This  figure  is  based  on  a 15-year  (1970-1985)  average 
(Feeney,  et  al.,  1986). 

2.  Growth  rate  of  Native  Americans  on  the  Reservation  would  be 
1.7  percent  per  year  until  development  occurs,  resulting  in  a net 
outmigration  of  approximately  30  people  annually  prior  to 
development.  This  outmigration  figure  is  based  on  information  found 
in  Feeney,  et.  al.,  1986,  discussions  with  Reservation  residents  that 
indicate  net  outmigration  is  currently  occurring  due  to  poor  economic 
conditions,  changes  in  Reservation  social  organization  which  make  the 
Reservation  population  more  mobile,  and  the  severe  housing  shortage 
that  currently  exists  on  the  Reservation. 

3.  When  mine  or  rail  construction  begins,  this  net  outmigration 
trend  would  be  reversed  and  net  inraigration  would  occur.  During  each 
year  that  construction  begins  at  a mine,  the  Native  American  growth 
rate  would  be  3.5  percent,  which  would  result  in  an  annual  net 
inmigration  of  approximately  40  to  50  people.  It  was  assumed  that 
the  return-migration  would  be  highest  during  the  first  year  of 
construction  of  a new  mine  because  those  most  willing  and  able  to 
return  would  do  so  the  first  year.  During  each  subsequent  year  of 
construction,  the  Native  American  growth  rate  would  be  3 percent, 
which  will  result  in  an  annual  net  inraigration  of  approximately  20  to 
30  people.  This  net  inmigration  or  return-migration  of  previous 
Reservation  residents  was  suggested  by  Feeney,  et  al.,  1986,  and  by 
many  Reservation  residents  during  interviews  as  reflecting  what  had 
occurred  during  previous  development  periods. 

4.  After  construction  ends  and  the  operation  phase  begins,  the 
Native  American  growth  rate  would  drop  to  1.7  percent,  resulting  in 
an  annual  net  outmigration  of  approximately  40  to  50  people.  This 
outmigration  would  occur  because  most  of  the  inraigrants  would  not 
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find  employment,  and  would  become  discouraged  and  leave  the 
Reservation.  Also,  the  same  conditions  that  led  to  net  outmigration 
from  the  Reservation  in  the  first  place,  would  continue. 

Non-Native  American  population  growth  consists  of  one  component: 
inmigration  specifically  due  to  employment  at  a nearby  coal  mine  or 
employment  indirectly  related  to  coal  mining.  Figures  for  this 
population  component  were  obtained  from  the  gravity  model  (see  Technical 
Reports  2 and  4 for  further  information). 

Non-Native  American  natural  increase  is  not  a growth  component  because  it 
was  assumed  the  non-Nat ive  American  population  on  the  Reservation  would 
remain  stable  at  the  1985  level  until  development  occurs.  This 
assumption  is  made  because  non-Nat ive  American  population  on  the  Northern 
Cheyenne  Reservation  has  remained  relatively  stable  except  during  periods 
of  regional  development  when  non-Nat ive  American  inraigration  has  occurred 
(Feeney,  et  al.,  1986).  Lack  of  employment  opportunities,  housing,  and 
land  availability  act  as  inhibitors  of  non-Nat ive  American  population 
growth  on  the  Reservation.  (See  Technical  Report  4 for  a discussion  of 
non-Native  American  housing  availability.) 

POPULATION  - CROW  RESERVATION 

Native  American  population  growth  on  the  Crow  Reservation  includes  three 
components:  natural  population  increase  (births  minus  deaths),  general 

migration,  and  inmigration  due  to  employment  at  a coal  mine  or  related 
facility.  Inraigration  numbers  due  to  employment  at  proposed  High 
Baseline  projects  or  at  Powder  River  Round  I new  mine  tracts  were 
obtained  from  the  gravity  model.  (See  Technical  Report  2.) 

Return-migration  due  to  development  of  High  Baseline  projects  or  Powder 
River  I new  mine  tracts  would  not  be  significant  on  the  Crow 
Reservation.  The  primary  reason  that  return-migration  would  not  be  a 
factor  is  the  distance  between  population  centers  on  the  Crow  Reservation 
and  the  new  developments.  In  addition,  most  Crow  Tribal  members  already 
live  on  the  Reservation  or  in  communities  near  the  Reservation  such  as 
Billings  and  Hardin.  The  Crow  living  in  Hardin  and  Billings  are  unlikely 
to  return  to  the  Reservation  in  search  of  employment,  but  might  return  if 
they  had  a job  on  or  near  the  Reservation. 

Natural  population  growth  on  the  Crow  Reservation  between  1980  and  1985 
averaged  1.88  percent  per  year  (Bureau  of  Census,  1980;  BIA,  1985). 

Growth  of  Reservation  population  for  the  period  between  1987  and  2005  was 
projected  to  average  1.4  percent  per  year  without  further  area 
development  (MDSL,  1983).  This  was  assumed  to  reflect  some  evidence  that 
Crow  birth  rates  were  declining  slightly  and  to  reflect  that  some  Crow 
Tribal  members  would  move  off  the  Reservation  to  Hardin  and  Billings 
because  of  job  opportunities  and  the  lack  of  available  housing  on  the 
Crow  Reservation.  Non-Native  American  population  on  the  Reservation  was 
assumed  to  be  stable  without  additional  development  in  the  area. 
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SERVICE/ infrastructure  analysis 

Native  American  and  non-Native  American  services  are  discussed  separately 
in  cases  where  service  provision  does  not  apply  equally  to  both  groups. 
The  standards  used  to  calculate  increased  service/infrastructure  demand 
and  expenditures  on  the  Northern  Cheyenne  and  Crow  Reservations  were 
based  on  Reservation-specific  information,  when  available.  This 
information  was  obtained  by  asking  the  service  provider  how  many  people, 
vehicles,  etc.,  and  how  much  funding  would  be  needed  to  provide  adequate 
service  to  the  current  population.  These  figures  were  used  to  calculate 
a per  capita  service  demand  and  cost,  which  was  then  applied  to  projected 
population  increases.  In  some  cases,  such  as  education,  water,  sewage 
treatment,  fire  protection,  and  hospital  beds,  regional  standards  or 
costs  were  used  because  Reservation-specific  information  was  not 
available.  In  cases  where  service  to  non-Native  Americans  is  provided 
separately,  regional  standards  and  costs  were  utilized. 

Expenditure  needs  are  in  1985  dollars  except  where  noted  otherwise.  Due 
to  inflation,  these  numbers  will  need  to  be  updated  to  current  dollars  to 
determine  actual  expenditure  needs  when  development  occurs.  Other 
aspects  of  public  finance  analysis  are  fully  covered  in  the  Supplement. 

The  following  tables  detail  the  standards  and  expenditure  needs  that  were 
utilized  in  the  services/infrastructure  analysis.  Table  4 is  provided 
for  the  Northern  Cheyenne  Reservation  and  Table  5 for  the  Crow 
Reservation.  Some  services  on  the  Crow  Reservation  were  not 
significantly  affected  by  the  leasing  alternatives;  no  standards  and 
expenditures  are  listed  for  these  services.  A list  of  the  assumptions 
that  were  used  in  the  Traffic  Analysis  for  both  Reservations  follows 
Table  4. 

No  increases  in  local  populations  were  predicted  for  expansion/extension 
tracts  because  no  changes  in  employment  or  income  were  generated  by  the 
I/O  model. 
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TABLE  4 

SERVICE  STANDARDS  AND  COSTS 
NORTHERN  CHEYENNE  RESERVATION 
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transfer  from  Colstrip  school?  would  a high  school  be  built  in  Ashland?  how  will  the  the  1988  Montana  Supreme  Court 
decision  regarding  state  equalization  of  school  funding  affect  funding  for  Native  American  students? 

(2)  In  Fall  1987,  the  proportion  of  students  in  Grade  1-8  attending  on-Reservation  schools  (excluding  St.  Labre 
students)  was  55  percent;  this  figure  was  25  percent  for  students  in  Grades  9-12. 

(3)  Capital  and  operating  expenditure  needs  updated  to  1985  dollars. 
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Assumptions  Used  for  Traffic  Analysis  for  Northern  Cheyenne  and  Crow 
Reservations 


1.  The  traffic  analysis  includes  only  traffic  due  to  mine 
construction  and  operations  employees  commuting  to  work  across  the 
Reservation.  The  traffic  patterns  are  based  on  the  analysis  in 
Technical  Report  2 which  provides  information  on  where  workers  would 
live. 


2.  It  is  assumed  direct  workers  carpool  two  to  a vehicle  and  make 
one  round  trip  a day. 

3.  The  routes  that  employers  would  take  to  travel  to  work  were 
based  on  distance,  the  quality  of  the  roads  (gravel,  paved),  and 
conversations  with  local  residents. 

4.  It  was  assumed  there  would  be  no  major  changes  in  road  patterns 
or  conditions. 

5.  There  would  be  additional  traffic  due  to  increases  in  commuter 
traffic  for  indirect  employees,  and  Reservation  and  regional 
population  for  activities  such  as  shopping,  attending  school, 
recreation,  etc.  Commercial  truck  traffic  due  to  the  coal  mines  and 
expanded  regional  business  activity  would  also  increase.  Because  of 
the  difficulty  in  quantifying  these  types  of  changes,  they  are  not 
included  in  this  analysis. 

6.  Maintenance  and  construction  costs  for  roads  were  not  calculated 

for  the  following  reasons:  (1)  the  relationship  between  traffic 

volume  and  maintenance  needs  is  unknown,  (2)  maintenance  costs 
fluctuate  greatly  from  year  to  year  based  on  weather  conditions  and 
specific  road  projects,  (3)  it  was  not  possible  to  estimate  the  total 
change  in  traffic  volume,  and  (4)  planning  for  new  highway 
construction  involves  many  factors  on  a highway  district  and 
statewide  basis  which  affect  the  setting  of  priorities  for  new 
highway  construction. 
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TABLE  5 

SERVICE  STANDARDS  AND  COSTS 
CROW  RESERVATION 
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(1)  Crow  Reservation  Native  American  students  would  continue  to  attend  schools  in  Hardin  in  their  current  (1987) 
proportions:  25  percent  of  Grades  1 through  8 and  49  percent  of  Grades  9 through  12. 


For  Native  Americans: 

1 doctor/1,063  pop.  Doney,  1987;  BLM,  1988  Capital  expenditures  Montco  Mine  EIS 

1 physician's  assist-  Doney,  1987;  BLM,  1988  $204,500  per  Technical  Report, 

ant/2,125  pop.  additional  hospital  1981 
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TECHNICAL  REPORT  4 - HOUSING  CONSTRAINT  ~ NORTHERN  CHEYENNE  RESERVATION 


This  technical  report  discusses  the  non-Nat ive  American  housing 
constraint  on  the  Northern  Cheyenne  Reservation  that  was  utilized  in  the 
Supplement.  See  Technical  Report  3 for  a discussion  of  housing  demand 
and  associated  costs  on  both  Reservations. 

A severe  shortage  of  rental  and  purchase  units  on  the  Northern  Cheyenne 
Reservation  currently  exists  with  very  little  turnover  occurring.  Native 
Americans  seeking  housing  on  the  Reservation  typically  move  in  with 
family  or  friends  when  vacant  housing  is  unavailable.  An  estimated  500 
additional  housing  units  are  needed  on  the  Reservation  to  meet  current 
demand  (M.  Bearcoraesout , 1987).  Non-Native  American  population  growth 
has  been  limited  in  times  of  economic  growth  by  the  lack  of  housing 
available  on  the  Reservation.  In  recent  years,  almost  all  of  the  new 
housing  on  the  Reservation  was  built  through  the  Northern  Cheyenne 
Housing  Authority  with  funds  provided  by  the  Department  of  Housing  and 
Urban  Development  (HUD).  Other  housing  possibilities  on  the  Reservation 
consist  of  existing  homes  and  the  possibility  of  siting  trailer  units  on 
fee  land  or  on  Tribal  lease  land.  Due  to  the  housing  shortage  on  the 
Reservation,  few,  if  any,  existing  homes  are  available  for  sale  or  rent 
at  any  given  time.  The  siting  of  trailers  is  difficult,  except  in 
existing  trailer  courts,  because  of  the  limited  amount  of  fee  land 
available  on  the  Reservation. 

Available  information  suggests  the  amount  of  permanent  housing  obtainable 
by  non-Native  Americans  on  the  Reservation  would  be  limited.  Rental 
housing  would  be  difficult  to  obtain  because:  (1)  few  private  rental 

houses  are  available,  and  (2)  HUD  rental  housing  is  not  available  to 
non-Native  Americans.  HUD  housing  that  is  fully  owned,  about  50  units  in 
1987,  could  be  leased  to  non-Native  Americans.  There  are  a few  cases 
where  this  occurred  for  short  time  periods.  However,  it  is  unlikely  this 
would  occur  on  a large  scale  because  the  homeowner  would  have  a difficult 
time  obtaining  alternative  housing.  It  would  also  be  difficult  for 
non-Native  Americans  to  find  homes  to  purchase  because:  (1)  all  vacant 

housing  is  substandard,  and  (2)  there  is  very  little  turnover  of 
available  housing.  The  HUD  homes  that  are  fully  owned  could  be  sold  to 
non-Native  Americans.  However,  the  purchaser  may  have  difficulty 
obtaining  the  right  to  lease  or  purchase  the  land  on  which  the  house  is 
located.  Department  of  Housing  and  Urban  Development  homes  have  been 
built  on  trust  lands.  These  trust  lands  are  owned  by  the  Tribe  and/or 
individual  allotment  holders  and  are  managed  by  the  Bureau  of  Indian 
Affairs  for  the  owners.  If  the  land  were  to  be  sold,  it  would  have  to  be 
taken  out  of  trust.  If  the  land  were  to  be  leased,  permission  would  have 
to  be  obtained  from  the  Tribal  Land  Committee.  Although  land  can  be 
taken  out  of  trust,  no  such  transfers  have  occurred  since  1970. 

Likewise,  no  non-Native  American  received  a lease  for  Tribal  trust  land 
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during  the  same  period.  Non-Native  Americans  could  purchase  fee  lands  on 
the  Reservation;  however,  fee  lands  account  for  only  2 percent  of  the 
Reservation  land,  and  only  50  percent  of  fee  lands  is  owned  by  non-Nat ive 
Americans.  The  remainder  of  the  Reservation  is  Tribal  land  (72  percent) 
or  land  allotted  to  individual  Northern  Cheyenne  (26  percent).  Both  of 
these  types  of  land,  which  include  98  percent  of  the  Reservation  total, 
are  held  in  trust. 

The  Northern  Cheyenne  Tribe  has  made  a concerted  effort  to  keep  the 
Reservation  in  Northern  Cheyenne  hands.  When  an  individual  Northern 
Cheyenne  allotment  owner  tries  to  take  land  out  of  trust  to  sell  to  a 
non-Nor them  Cheyenne,  the  Tribe  often  makes  an  offer  to  buy  the  land. 

In  addition,  ownership  of  many  individual  allotments  is  held  in  common  by 
several  owners.  For  these  lands  to  be  sold,  all  of  the  owners  in  common 
would  have  to  agree.  The  Tribe  has  purchased  some  of  the  shares  of  the 
owners  of  allotments,  and  therefore,  is  a part  owner  of  many  of  the 
allotted  lands.  The  Tribal  constitution  prohibits  the  sale  by  the  Tribe 
of  Northern  Cheyenne  lands.  Therefore,  much  of  the  land  on  the 
Reservation  is  not  available  for  purchase.  The  Tribe  does  provide 
long-term  free  leases  to  Northern  Cheyenne  for  2 1/2-acre  hones  sites. 
Transfer  of  leases  for  these  home  sites  must  be  approved  by  the  Tribal 
Lands  Committee.  Much  of  the  land  on  the  Reservation  is  not  available 
for  non-Nor them  Cheyenne  to  put  homes  on,  and  much  of  what  may  be 
available  is  unsuitable  for  home  sites. 

The  housing  situation  could  change  if  the  Tribe  or  a private  entity  were 
to  make  additional  housing  available  on  the  Reservation  in  the  future. 
This  would  require  the  commitment  of  development  capital  and,  in  the  case 
of  Tribal  Trust  Land,  action  by  the  Tribal  Council. 

Reservation  housing  availability  was  discussed  with  many  Reservation 
residents  including  Mina  Bearcoraesout , Director,  Northern  Cheyenne 
Housing  Authority,  and  Edwin  Danle,  BLM/Northern  Cheyenne  Tribal  Liaison 
for  the  Supplement.  Based  on  these  conversations,  the  assumption  was 
made  that  lack  of  housing  would  not  constrain  Native  American  population 
growth  because  newly  formed  Native  American  families  and  Native  Americans 
returning  to  the  Reservation  would  live  with  friends  or  relatives  if 
housing  was  not  available. 

In  order  to  do  an  analysis  of  future  housing  conditions  for  non-Nat ive 
American  singles  and  families  on  the  Reservation,  a number  of  assumptions 
were  made  regarding  some  of  the  major  variables  that  would  affect  housing 
availability.  These  assumptions  were  based  on  the  previously  mentioned 
conversations  with  Reservation  residents  and  include: 

1.  Lack  of  housing  for  non-Native  Americans  would  constrain 

non-Nat ive  American  population  growth  on  the  Northern  Cheyenne 

Reservations. 
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2.  Until  the  year  1995,  there  would  be  21  housing  units  that  could 

accommodate  families.  These  units  could  come  from  the  following 
sources:  11  mobile  homes  at  existing  mobile  home  parks  in  and  near 

Lame  Deer,  5 homes  from  the  currently  available  stock,  and  5 rural 
lots  on  which  mobile  homes  could  be  sited. 

3.  Beginning  in  1995,  and  continuing  for  10  years,  two  additional 
housing  units  that  could  accommodate  families  would  be  made  available 
each  year.  These  units  could  come  from  existing  units,  units  sited 
at  expanded  mobile  home  parks,  or  units  placed  at  rural  sites. 

4.  Until  the  year  1995,  there  would  be  20  housing  units  that  could 
accommodate  single  workers.  These  units  would  come  from  the 

20  RV/trailer  sites  at  existing  mobile  parks  near  Lame  Deer. 

5.  Beginning  in  1995,  and  continuing  for  10  years,  units  that 
accommodate  two  additional  single  workers  would  be  made  available 
each  year.  These  units  could  come  from  existing  units,  units  sited 
at  expanded  mobile  horae/RV  parks,  or  units  placed  at  rural  sites. 

6.  In  years  when  non-Native  American  demand  for  housing  exceeds  the 
supply,  the  housing  constraint  would  go  into  effect  and  the  increase 
in  non-Native  American  families  and  singles  would  be  limited  to  the 
amount  of  housing  forecasted  to  be  available.  The  housing  constraint 
for  family  housing  would  go  with  effect  for  Leasing  Alternatives  2A, 
2B,  and  4 over  the  High  Baseline  and  2A  and  4 over  the  Low  Baseline. 
The  housing  constraint  for  single  housing  would  go  with  effect  only 
for  Leasing  Alternative  4 for  both  the  High  and  Low  Baselines. 

Table  6 shows  housing  unit  availability  for  non-Native  Americans  by  type 
and  year.  See  Technical  Report  2 for  a further  explanation  of  how  the 
non-Native  American  housing  constraint  was  utilized. 
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TABLE  6 


Non-Native  American  Housing  Unit  Availability 
Northern  Cheyenne  Reservation 


Year 


Family  Units 


Single  Units 


1990 

21 

1995 

23 

2000 

33 

2005 

41 

20 

22 

32 

40 


Above  High  Baseline* 


Year 


Family  Units 


Single  Units 


1990  5 

1995  7 

2000  17 

2005  25 


19 

15 

28 

36 


* This  table  indicates  the  number  of  housing  units  that  would  be 
available  after  the  High  Baseline  demand  was  met. 
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TECHNICAL  REPORT  5 ~ COAL  COMPETITION  AND  EXPANSION/EXTENSION  TRACT  DESIGNATION 


COAL  COMPETITION 
Introduction 


This  section  analyzes  the  issue  of  possible  competition  between  future 
Powder  River  I federal  coal  leasing  in  Montana  and  potential  future 
development  of  coal  owned  by  the  Crow  and/or  Northern  Cheyenne  Tribes  of 
southeastern  Montana.  Factors  which  are  considered  in  a development 
decision  include  the  quality  and  quantity  of  the  available  coal  resources 
and  related  mining  costs,  previous  history  of  leasing  and  development, 
rail  transportation,  taxes,  and  existing  leases  and  mines  in  the  area. 
These  factors  are  discussed  in  this  analysis  of  coal  competition. 

Leasing  History 

Federal  - Between  1971  and  the  April  1982  Powder  River  I coal  sale,  no 
federal  coal  leases  were  issued  in  the  Powder  River  coal  region  for  new 
mine  development.  An  informal  federal  leasing  moratorium  existed  between 
1971  and  1973  and  was  replaced  by  a formal  moratorium  in  1973.  New 
leases  were  issued  only  to  maintain  existing  mines  until  the  Secretary  of 
Interior  adopted  a new  Federal  Coal  Program  in  June  1979.  Four  small 
federal  leases  were  issued  for  existing  mines  in  Montana  between  1979  and 
1982. 

Reservations  - During  the  late  1960s  and  early  1970s,  a number  of 
companies  obtained  prospecting  permits  on  the  Crow  Reservation  and  on  the 
Crow  Ceded  Area.  Three  companies  exercised  options  in  the  prospecting 
permits  and  obtained  Crow  coal  leases.  A number  of  other  companies  had 
lease  applications  pending.  All  the  existing  coal  leases  and  remaining 
exploration  permits,  except  the  two  Westmoreland  leases,  were  canceled  by 
the  Secretary  of  Interior  in  January  1977,  at  the  Crow  Tribe's  request. 
One  new  lease  was  issued  in  1980  to  Shell  Oil  Company,  but  was 
relinquished  in  1985.  Westmoreland  opened  the  Absaloka  mine  in  the  Crow 
Ceded  Area  in  1974.  Production  reached  4.5  million  tons  annually  in 
1979.  In  1985,  the  mine  produced  3.1  million  tons,  and  in  1987  it 
produced  1.6  million  tons.  The  mine  was  designed  to  produce 
approximately  15  million  tons  per  year.  The  low  production  of  the  mine 
is  likely  due  to  market  conditions. 

From  1969  through  1971,  a number  of  companies  obtained  coal  leases  and 
prospecting  permits  on  the  Northern  Cheyenne  Reservation.  In  the  early 
1970s,  the  Tribe  concluded  that  financial  benefits  of  development  were 
outweighed  by  the  social  and  environmental  effects  of  extensive  mining. 

In  1973,  the  Tribe  submitted  a petition  seeking  administrative 
cancellation  of  the  leases  and  permits.  Relief  was  not  granted.  In 
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October  1980,  Public  Law  96-401  was  signed  allowing  negotiation  of 
cancellation  agreements  between  the  Tribe,  companies,  and  the  Department 
of  Interior.  All  but  one  company  was  able  to  negotiate  a cancellation 
agreement.  For  those  companies  able  to  negotiate  a cancellation 
agreement.  Public  Law  96-401  provided  for  the  issuance  of  noncompetitive 
leases  for  fair  market  value  on  public  land  or  on  bidding  certificates  in 
amounts  equal  to  the  company's  investment  on  the  Reservation  lands. 

Credit  was  given  for  expenditures  made  on  the  Reservation. 

Reservation  Coal  Resources 


The  Powder  River  I Regional  EIS  recognized  the  existence  of  substantial 
amounts  of  economic  coal  reserves  on  the  Crow  and  Northern  Cheyenne 
Reservations  and  that  the  coal  was  available  for  leasing  at  each  Tribe’s 
discretion.  The  description  of  the  coal  resources  for  the  region 
including  the  Crow  and  Northern  Cheyenne  Reservations  and  Crow  Ceded  Area 
are  incorporated  here  by  reference.  See  the  Tract  Profile  Reports  and 
Chapter  3 of  the  Final  Powder  River  Regional  Coal  Environmental  Impact 
Statement,  U.S.  Department  of  Interior,  Bureau  of  Land  Management, 
December  1981,  for  greater  detail. 

Coal  seam  thickness,  quality,  and  rainability  of  Crow  and  Northern 
Cheyenne  coal  in  the  study  area  are  comparable  to  off-Reservation  Powder 
River  Region  coal  in  Montana  and  the  Sheridan  area  of  Wyoming.  The  range 
of  coal  characteristics  for  the  new  mine  production  tracts  and  the  two 
proposed  mines  in  the  Montana  portion  of  Powder  River  Basin  is  shown  in 
Table  7. 


Table  7 


Coal  Characteristics  Range  for  Off-Reservation  Coal 
Powder  River  Region  of  Montana 

Hiqh 

LOW 

BTU/lb 

9600 

8246 

Mining  Ratio* 

8.6 

1.6 

Coal  Seam 

Thickness  (feet) 

80 

23 

*Bank  cubic  yards  of  overburden  per  ton  of  coal. 


The  coal  resources  within  the  Crow  and  Northern  Cheyenne  Reservations  and 
Crow  Ceded  Area  are  within  the  range  shown.  Characteristics  of  Northern 
Cheyenne  and  Crow  coal  are  similar  to  Powder  River  Round  I coal  tracts  in 
Montana,  and  therefore,  mining  costs  would  be  similar  to  the  Montana 
tracts  and  those  in  the  Sheridan  area  of  Wyoming.  However,  raining  costs 
are  typically  less  in  the  Gillette,  Wyoming,  area  of  the  Powder  River 
Coal  Region  than  for  the  federal  or  Crow  and  Northern  Cheyenne  coal  in 
the  Montana  portion  of  the  region  principally  because  of  the  thicker  coal 
seams  and  thinner  overburden. 
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Rail  Transportation 


A Burlington  Northern  (BN)  Railroad  line  runs  north  through  the  eastern 
quarter  of  the  Crow  Reservation  (see  map  1 of  the  Supplement's  map 
packet).  The  railroad  and  Interstate  90  follow  the  same  route  through 
the  Reservation.  At  Hardin,  Montana,  the  railroad  turns  westerly,  then 
northerly,  passing  through  the  western  half  of  the  Crow  Ceded  Area.  A 
rail  spur  runs  north  from  the  Absaloka  mine,  in  the  southeastern  corner 
of  the  Crow  Ceded  Area,  connecting  with  the  BN  east -west  main  line  along 
the  Yellowstone  River  just  east  of  Hysham,  Montana.  Both  the  main  line 
and  the  spur  pass  through  or  within  a few  miles  of  many  of  the  coal 
interest  areas  on  the  Reservation  and  the  ceded  area.  The  Shell  interest 
area  on  the  Crow  Reservation  could  probably  hook  up  with  the  rail  line 
from  Sheridan  to  Decker;  roughly  20  miles  of  railroad  would  have  to  be 
constructed. 

There  are  no  railroad  facilities  on  the  Northern  Cheyenne  Reservation. 

The  closest  railroad  access  would  be  from  Colstrip,  a distance  of  at 
least  15  miles  north  of  the  Reservation.  Railroad  access  to  the 
southwestern  part  of  the  Reservation  would  be  through  the  Decker  mine 
area,  a distance  of  20  miles  or  more.  Railroad  access  to  the  eastern 
part  of  the  Reservation  could  be  the  Tongue  River  Railroad  that  would 
also  facilitate  the  planned  Montco  mine  6 miles  south  of  Ashland, 

Montana.  The  proposed  railroad  would  pass  within  a mile  of  the  eastern 
edge  of  the  Reservation. 

A review  of  existing  transportation  facilities  suggest  that  shorter  rail 
spurs  would  be  needed  to  access  potential  Crow  coal  development  areas 
than  to  access  the  Powder  River  I new  production  tracts  in  Montana.  All 
of  the  Montana  new  mine  tracts  are  located  in  the  Ashland,  Montana,  area, 
including  the  two  new  mine  tracts  that  received  bids  at  the  1982  sale. 

In  order  to  develop  the  Ashland  coal  areas  along  the  Tongue  River  and 
Otter  Creek,  and  coal  in  the  eastern  part  of  the  Northern  Cheyenne 
Reservation,  the  proposed  Tongue  River  Railroad  or  similar  project  would 
have  to  be  built  into  the  area  from  Miles  City,  Montana,  a distance  of 
approximately  80  miles. 

In  general,  fewer  miles  of  railroad  construction  would  be  needed  to 
access  the  Wyoming  new  mine  tracts  analyzed  in  the  Powder  River  I EIS, 
including  the  four  that  were  leased  in  1982.  The  Chicago  and 
Northwestern  Railroad  completed  successful  negotiations  for  access  on 
existing  rail  to  the  Caballo  Mine,  south  of  Gillette,  Wyoming,  allowing 
competitive  freight  rates  for  coal  moving  south  and  east  to  the 
Midwestern,  Front  Range,  and  Gulf  Coast  markets  (BXG,  1986).  Therefore, 
shipping  costs  in  Wyoming  would  be  lower  than  for  the  Montana  Powder 
River  I tracts  or  for  Northern  Cheyenne  or  Crow  coal  deposits  for  those 
markets. 
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Capacity  and  Production  Forecasts 


The  1987  BLM  Long-Range  Coal  Market  Analysis:  Powder  River  Basin 

concluded  that  through  the  year  2005,  excess  productive  capacity  in  the 
region  will  be  73  to  157  million  tons  annually.  In  the  Montana  portion 
of  the  region,  estimated  capacity  is  55.6  million  tons  annually. 
Production  from  the  five  operating  Montana  mines  was  34  million  tons  in 
1987.  BXG  (1986)  predicts  that  Montana  production  will  remain  stable 
through  at  least  1996  and  that  no  new  mines  are  anticipated  in  the  region 
through  1996.  Existing  mine  capacity  in  Montana  exceeds  1987  coal 
production  by  21.6  million  tons  annually.  If  coal  demand  increases  and 
new  contracts  become  available,  it  is  expected  that  the  existing  mines 
would  be  able  to  compete  more  favorably  for  new  contracts  than  would 
proposed  new  mines. 

It  is  likely  that  some  of  the  existing  mines  in  Montana  will  request 
small  bypass  and  expansion/extension  tracts  during  the  next  decade. 
Western  Energy  filed  an  expression  of  leasing  interest  in  1987  for  a 
little  over  2,000  acres  to  support  the  Colstrip  operations  when  the  next 
round  of  regional  activity  planning  begins.  Currently,  there  is  no 
schedule  to  begin  activity  planning  or  to  hold  a Powder  River  Round  II 
regional  coal  lease  sale. 

Taxes 


In  1975,  the  Montana  legislature  passed  a 30  percent  coal  severance  tax. 
In  April  1987,  there  were  revisions  in  the  coal  severance  tax  specifying 
that  the  tax  will  be  reduced  to  15  percent,  in  annual  5 percent 
increments,  by  1991,  if  the  Montana  coal  industry  meets  a target 
production  of  32.2  million  tons  in  the  State’s  fiscal  year  ending 
June  30,  1988.  Early  figures  indicate  that  production  was  well  over  the 
target  goal. 

The  reduction  in  the  Montana  coal  severance  tax  from  30  percent  to 

15  percent  may  help  the  Montana  coal  industry  to  compete  for  future  coal 
contracts.  The  effective  coal  severance  tax  in  Wyoming  is  approximately 

16  percent.  However,  there  would  still  be  an  added  competitive  edge  in 
favor  of  Crow  and  Northern  Cheyenne  coal  because  in  January  1988,  the 
U.S.  Supreme  Court  upheld  lower  court  decisions  that  coal  from  lands 
owned  by  the  Crow  Tribe  or  held  in  trust  for  the  Tribe  are  exempt  from 
the  Montana  state  severance  and  gross  proceeds  taxes.  This  ruling  gives 
the  Crow  and  Northern  Cheyenne  Tribes  an  opportunity  to  be  more  flexible 
in  negotiating  coal  lease  or  development  contracts  for  their  coal. 

summary  and  Conclusion 

Since  1970,  there  has  been  no  competition  between  Crow  and  Northern 
Cheyenne  coal  and  federal  new  mine  tract  leasing  in  the  Montana  portion 
of  the  Powder  River  Region.  Federal  coal  leases  issued  since  1970  were 
for  either  emergency  purposes  or  leases  to  make  mining  plans  for  existing 


- 41  - 


mines  more  efficient.  Two  new  federal  mine  tracts  were  sold  at  the  1982 
Powder  River  Sale;  however,  a lease  was  issued  for  only  one  of  the 
tracts.  This  lease  was  suspended  in  1986  by  court  order.  A lease  for 
the  other  tract  was  not  issued.  The  future  of  both  tracts  remains 
uncertain  until  litigation  is  completed.  It  is  expected  that  the  excess 
productive  capacity  of  existing  mines  would  be  used  before  new  mines  are 
developed  if  coal  demand  increases  and  new  contracts  become  available. 

The  quality,  quantity,  and  minability  of  Crow  and  Northern  Cheyenne  coal 
is  comparable  to  the  federal  coal  in  the  Montana  and  Sheridan,  Wyoming, 
portions  of  the  Powder  River  Region.  Coal  seams  are  generally  thicker 
and  have  less  overburden  in  the  Gillette  portion  of  the  Powder  River 
Region  resulting  in  lower  raining  costs  for  many  of  the  existing  mines  and 
tracts.  Mining  cost  would  tend  to  give  Gillette  area  coal  a competitive 
edge  over  Federal  and  Indian  coal  in  the  Montana  portion  of  the  Powder 
River  Region. 

Crow  coal  development  would  require  fewer  miles  of  railroad  construction 
than  Powder  River  I federal  tracts  or  Northern  Cheyenne  coal  deposits  in 
the  Montana  portion  of  the  Powder  River  Region.  Rail  construction 
mileage  in  the  Gillette  area  of  the  Powder  River  Region  would  be 
comparable  to  the  mileage  to  Crow  coal  deposits. 

The  present  tax  structure  favors  the  development  of  coal  on  Indian 
Reservations.  Crow  and  Northern  Cheyenne  coal  is  not  subject  to  state 
severance  and  gross  proceeds  taxes  and,  therefore,  the  Tribes  may  have 
some  leeway  in  negotiating  with  prospective  coal  developers. 

In  conclusion,  it  is  not  likely  that  leasing  of  the  Round  I new  mine 
tracts  in  Montana  has  negatively  influenced  potential  development  on  Crow 
coal.  Past  opportunities  for  development  of  Crow  and  Northern  Cheyenne 
coal  have  been  at  least  equal  to,  if  not  better  than,  those  of  federal 
coal  because  of  moratoriums  on  federal  coal  leasing  during  the  last  17 
years.  Currently,  there  are  no  scheduled  federal  coal  lease  sales  for 
the  region.  Recent  elimination  of  the  Montana  coal  severance  tax  and 
gross  proceeds  tax  on  Indian-owned  coal  give  the  Crow  and  Northern 
Cheyenne  Tribes  an  opportunity  to  be  more  flexible  in  negotiating  coal 
contracts.  There  would  be  significantly  fewer  miles  of  railroad 
construction  needed  for  the  development  of  Crow  coal  as  compared  to  the 
Powder  River  I new  mine  tracts  in  Montana.  However,  coal  shipping  costs 
could  be  more  competitive  from  the  Gillette,  Wyoming,  area,  especially  to 
eastern  and  southern  markets  because  of  competing  railroad  companies. 

It  is  doubtful  that  the  competitive  advantages  enjoyed  by  coal  producers 
in  the  Gillette  area  of  Wyoming  would  be  offset  by  apparent  advantages  on 
the  Crow  and  Northern  Cheyenne  coal.  The  number  of  existing  and  proposed 
mines  and  undeveloped  leases  in  the  Gillette  area  suggest  that  the 
Gillette  area  has  the  competitive  edge  at  least  for  the  Midwestern,  Front 
Range,  and  Gulf  Coast  markets. 
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EXPANS ION/ EXTENSION  TRACT  DESIGNATION 


Introduction 

Another  coal-related  issue  involves  the  designation  of  six  of  the  Powder 
River  I tracts  as  expansion/extension  tracts  and  the  assumption  that 
these  tracts  would  not  lead  to  increased  annual  production  at  the 
existing  mines.  This  section  discusses  the  process  for  designating 
expansion/extension  tracts  and  the  reasons  for  assuming  no  increase  in 
annual  mine  production  due  to  the  leasing  of  the  expansion/extension 
tracts. 

Tract  Designation 

In  1979  and  1980  prior  to  the  preparation  of  the  Round  I EIS,  potential 
leasing  tracts  were  designated  either  as  new  production  tracts  or 
maintenance  tracts.  Tract  delineation  teams  consisting  of  geologists  and 
mining  engineers  reviewed  expression  of  leasing  interest,  geology  data, 
company  raining  plans  and  other  pertinent  related  information  in 
delineating  final  sale  tracts. 

Federal  coal  in  a tract  that  added  coal  reserves  to  existing  mines  or 
provided  for  a more  logical,  efficient  operation  and/or  prevented  the 
bypass  of  federal  coal  was  designated  as  a maintenance  tract.  Review  of 
existing  and  proposed  mining  plans  indicated  that  the  additional  federal 
coal,  if  leased,  would  be  used  to  fill  in  existing  long  range  mine  plan 
projections  and  extend  mine  life  rather  than  the  expand  production. 

Tracts  delineated  for  new  mines  were  designated  new  production  tracts. 

As  a result  of  changes  in  the  Federal  Coal  Program  in  1986,  formal 
definitions  were  made  with  regard  to  tract  types.  A new  mine  tract  was 
defined  as  a tract  that  contains  a sufficient  quantity  and  quality  of 
federal  recoverable  coal,  either  by  itself  or  in  combination  with 
surrounding  nonfederal  recoverable  coal,  to  justify  the  expenditure  of 
money  and  effort  to  develop  and  implement  an  entirely  new  raining 
operation. 

An  expansion/extension  tract  was  defined  as  a tract  that  does  not  contain 
sufficient  recoverable  reserves  to  support  an  entirely  new  mining 
operation;  recoverable  reserves  are  present  only  in  quantities  sufficient 
to  extend  the  life  of  an  adjacent,  existing  mine  or  to  permit  expansion 
of  that  mine’s  annual  production. 

A bypass  tract  was  defined  as  a tract  that  contains  federal  recoverable 
coal  which,  if  not  leased,  would  be  bypassed  in  the  reasonable 
foreseeable  future. 
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At  the  beginning  of  the  Round  I EIS  Supplement,  the  11  Montana  delineated 
tracts  that  were  included  in  the  Round  I EIS  were  reviewed  by  the  BLM 
Montana  State  Office  Branch  of  Solid  Minerals  considering  the  following 
factors : 

(1)  Existing  and  proposed  mining  plans 

(2)  The  amount  of  federal  coal  reserves  that  would  be  added  to  the 
mining  operation 

(3)  The  checker  boarded  or  fragmented  nature  of  the  federal  coal  in 
a tract  and  its  relationship  to  existing  or  proposed  mining 
plans 

(4)  Operating  efficiencies  and  logical  development 

(5)  The  intended  use  of  the  federal  coal 

(6)  Contracts  or  existing  commitments. 

The  Decker-Birney  (Ashland),  Coal  Creek,  Cook  Mountain,  Northwest  Otter 
Creek  and  Southwest  Otter  Creek  tracts  fit  the  definition  of  new 
production  tracts.  The  same  tracts  had  been  designated  new  production 
tracts  in  1979.  The  Colstrip  A & B,  Colstrip  C,  Colstrip  D,  North 
Decker,  Spring  Creek  and  West  Decker  tracts  that  had  been  originally 
designated  as  maintenance  tracts  best  fit  the  new  definition  of 
expansion/extension  tracts. 

The  review  continued  to  support  the  earlier  assumption  that  the 
maintenance  tracts  now  designated  expansion/extension  tracts  would  extend 
the  mine  life  rather  than  increase  production.  However,  it  is  certainly 
possible  that  if  changes  occur  in  future  market  conditions,  future 
expansion  of  production  could  result  for  mining  operations  as  a whole. 

Production  Forecasts 

Market  analysis  and  production  estimates  also  support  the  assumption  that 
the  mine  life  would  be  extended  for  expansion/extension  tracts.  It  is 
not  likely  that  the  production  capacity  of  existing  mines  will  be 
exceeded  through  the  year  2005  unless  market  conditions  change  and  demand 
increases  significantly.  BXG  (1988)  and  the  1987  BLM  Long  Range  Coal 
Market  Analysis : Powder  River  Basin  predicted  that  Montana  production 

will  remain  stable  at  least  through  1996  and  probably  through  the  year 
2005.  These  predictions  closely  match  company  estimates  of  11  to  12 
million  tons  annually  for  the  Rosebud  mine  and  6 to  7 million  tons 
annually  for  the  Decker  mines  through  2005.  These  are  the  two  largest 
coal  mines  in  the  Montana  portion  of  the  Powder  River  Region. 

During  the  State  of  Montana's  fiscal  year  1987,  (July  1,  1987  through 
June  30,  1988)  production  was  a little  over  39  million  tons,  an  increase 
of  about  20  percent  over  the  previous  year's  production.  Much  of  this 
increase  occurred  at  the  Rosebud  mine  and  is  due  to  increased  demand  by 
the  Corette  Power  Plant  in  Billings  and  the  Colstrip  power  plants.  These 
units  were  utilized  to  a greater  degree  because  of  the  drought  and  the 
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subsequent  reduction  in  hydro  power  production.  Also  aggressive 
marketing  may  account  for  part  of  the  increase  since  the  state  offered  a 
permanent  reduction  in  severance  tax  if  a production  goal  of  32.2  million 
tons  statewide  was  met. 

Conclusion 


It  is  unlikely  that  increased  annual  production  would  occur  due  to 
leasing  of  the  expansion/extension  tracts,  given  the  region's  excess 
capacity  and  current  market  conditions.  If  leased,  they  would  likely  add 
to  the  life  of  the  mine  rather  than  provide  an  impetus  for  the  companies 
to  obtain  additional  contracts  and  increase  production. 

The  assumption  that  leasing  of  expans ion/ ex tens ion  tracts  would  not  lead 
to  increases  in  annual  production  affects  the  analysis  of  the  level  of 
impacts  likely  to  occur  from  leasing.  Employment  at  the  mine  does  not 
change  if  production  levels  do  not  increase.  Economic  and  social 
changes  occur  primarily  from  increases  in  income,  employment,  or 
population.  No  changes  in  production  or  employment  at  the 
expans ion/ ex tens ion  tract  means  that  income  and  population  changes  would 
not  occur.  In  addition,  other  causes  of  impacts  such  as  increases  in 
traffic  or  inraigration  would  not  occur  at  significant  levels.  Therefore, 
economic  and  social  impacts  are  projected  to  be  minimal  from  the 
development  of  the  expansion/extension  tracts. 
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TECHNICAL  REPORT  6 - SOCIAL  ANALYSIS 


The  social  analysis  for  the  Supplement  (i.e.,  the  Social  Organization, 
Social  Well-Being,  and  Tribal  Government  sections)  was  developed  using 
BLM’s  Guide  to  Social  Assessment  (Branch  and  Thompson,  1982).  The  Guide 
was  the  major  product  of  a 2-year  (1980  to  1982)  Social  Effects  Project 
sponsored  by  BLM  to  provide  a framework  for  assessing  the  social  impacts 
of  energy  development  proposals.  The  following  three  topics  emerged  as 
priority  information  needs  during  development  of  the  Guide: 

(1)  The  distribution  of  effects  among  different  groups  in  a 
community  or  area; 

(2)  The  capacity  of  the  community  or  area  to  absorb  or  handle  the 
changes  caused  by  development;  and 

(3)  The  attitudes  of  the  residents  toward  the  development  and  its 
accompanying  changes. 

Figure  2 presents  the  analytic  framework  recommended  by  the  Guide.  This 
framework,  which  is  entitled  the  "Social  Organization  Model,"  is  based  on 
extensive  analysis  of  resource-based  actions  and  the  social  effects  they 
have  caused  in  communities,  and  enables  the  social  assessor  to  focus  the 
analysis  on  relevant  issues.  The  framework  identifies  four  major  topics 
to  consider  in  assessing  social  effects.  These  are: 

(1)  Direct  Project  Inputs.  Direct  project  inputs  are  defined  as 
changes  in  people,  jobs  and  technology,  income,  resources, 
organizations  and  regulations,  and  health  and  safety.  Each  of  these 
inputs  can  cause  changes  in  the  existing  situation  and,  therefore, 
has  the  potential  to  cause  social  change.  For  example,  a project  may 
cause  people  to  enter  or  leave  a community.  The  social  analyst  would 
examine  the  numbers  and  characteristics  (such  as  age,  sex,  family 
status)  of  the  incoming  and/or  departing  people  and  predict  how  the 
changes  in  people  would  affect,  and  be  affected  by,  community 
resources,  community  social  organization,  and  social  well-being. 

One  of  the  unique  characteristics  of  social  assessment  is  that  the 
things  being  assessed  — the  project  inputs  into  the  community  and 
their  effects  — may  be  altered  just  by  informing  the  community  about 
them.  For  example,  people  may  start  moving  into  the  area  in 
anticipation  of  jobs.  People  who  are  barely  getting  by  economically 
may  remain  in  the  community  in  anticipation  of  jobs.  Other  people 
may  move  out  of  the  area  in  order  to  avoid  anticipated  impacts. 
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The  Social  Organization  Model 


FIGURE  2 
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(2)  Community  Resources.  The  resources  available  to  the  community 
are  an  important  determinate  of  how  the  community  and  its  residents 
would  be  affected  by  the  project  inputs.  The  following  resource 
characteristics  have  been  identified  as  particularly  important  in 
determining  a community's  ability  to  respond  to  development  and  the 
access  community  residents  will  have  to  resources: 

(a)  The  community's  previous  experience  with  development; 

(b)  The  cultural  characteristics  of  the  community,  particularly 
the  presence  of  unique  populations  such  as  Native  Americans; 

(c)  The  demographic  characteristics  of  the  community; 

(d)  The  employment,  labor  force,  and  income  characteristics  of 
the  community; 

(e)  The  existing  or  planned  facilities,  services,  and  fiscal 
resources  in  the  community; 

(f)  The  organizational  and  regulatory  structure  of  the 
community; 

(g)  The  leadership  characteristics  of  the  community;  and 

(h)  The  community  residents'  attitudes  toward  development  and 
their  perceptions  of  the  community. 

The  resources  available  in  the  community  will  change  as  the  community 
is  affected  by  the  proposed  action  and  other  factors. 

(3)  Community  Social  Organization.  Community  social  organization  is 
the  structure  and  processes  which  organize  how  people  in  a community 
relate  to  each  other.  Culture,  the  shared  ideas  and  expectations 
which  regulate  behavior,  is  the  organizing  principle  underlying 
social  organization.  Five  major  processes  that  organize  and  give 
structure  to  life  in  a community  have  been  found  particularly 
important  in  analyzing  how  communities  will  respond  to  an  action  and 
how  residents  will  evaluate  the  changes  that  will  occur.  These  five 
processes  are  (a)  diversity/complexity,  (b)  outside  linkages, 

(c)  distribution  of  resources  and  power,  (d)  coordination  and 
cooperation,  and  (e)  personal  interaction.  In  this  analysis,  the 
factors  that  created  changes  in  Reservation  social  organization 
were:  inmigration  of  non-Native  Americans  and  return-migration  of 

Native  Americans,  population  changes  in  communities  adjacent  to  the 
Reservation,  changes  in  employment  and  income,  level  of  impact  to 
Reservation  roads  which  indicates  the  amount  of  non-Native  American 
traffic  across  the  Reservation,  and  level  of  impact  to  social 
well-being. 
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(4)  Indicators  of  Social  Well-Being.  In  many  ways  this  component 
incorporates  much  of  the  information  contained  in  the  preceding  two 
components,  but  presents  it  in  different  terms.  The  purpose  of  this 
component  is  to  organize  and  present  information  that  summarizes  or 
indicates  the  social  well-being  of  community  residents.  Three  major 
topics  are  included  among  the  indicators:  rates  of  behaviors  (e.g., 

crime,  divorce  rates)  that  indicate  social,  family,  or  personal 
problems,  access  to  resources  (e.g.,  income,  recreation  areas, 
adequate  schools,  etc.),  and  perceptions  of  community  and  personal 
well-being.  In  this  analysis,  the  factors  that  created  changes  in 
social  well-being  were:  changes  in  availability  of  services  and 

facilities;  changes  in  employment,  incorae/poverty  and  business 
activity;  stress  caused  by  changes  in  Reservation  social  organization 
and  increases  in  social  conflicts;  changes  in  cultural  conditions; 
changes  in  access  to  resources;  and  changes  in  perceptions. 

The  arrows  between  components  in  Figure  2 indicate  that  elements  in  these 
components  interact  with  each  other.  The  people  introduced  by  the 
proposed  action  (one  element  of  the  direct  project  inputs)  place  demands 
on  community  resources  while  the  resources  introduced  by  the  proposed 
action  can  act  to  mitigate  these  impacts.  Consequently,  modification  of 
project  inputs  can  alter  the  effects  on  community  resources.  When  the 
project  inputs  interact  with  the  community  social  organization,  there  are 
also  interactive  changes.  The  community  may  develop  new  processes  for 
dealing  with  the  project  inputs,  thus  changing  both  the  social 
organization  and  the  impact  of  the  project  inputs.  There  is  also 
interaction  between  social  well-being,  community  resources,  and  community 
social  organization.  If  social  well-being  is  lowered  by  the  changes 
caused  by  the  proposed  action,  long  time  residents  may  leave  the  area  or 
turnover  among  the  newcomers  may  be  high,  which  in  turn  affects  resources 
and  organization.  See  the  Guide  to  Social  Assessment  for  a more  detailed 
discussion  of  the  Social  Organization  Model. 

Mara  Feeney’s  Social  and  Economic  Effects  of  Coal  Development  on  the 
Northern  Cheyenne  Tribe  provided  a major  basis  for  the  social  analysis  on 
the  Northern  Cheyenne  Reservation.  This  document  was  prepared  in  1985 
and  1986  for  BLM  by  Mara  Feeney,  Cynthia  Kroll,  Elin  Quigley,  and 
Carlos  Villalva,  with  assistance  from  Joann  Sooktis  and  Ted  Risingsun. 

The  purpose  of  the  report  was  to  provide  information  on  how  coal 
development  in  the  vicinity  of  the  Northern  Cheyenne  Reservation  had 
affected  members  of  the  Northern  Cheyenne  Tribe  over  the  past  15  years 
and  to  provide  information  regarding  current  (1985  to  1986)  social  and 
economic  conditions  on  the  Northern  Cheyenne  Reservation.  Field  research 
for  the  project  was  conducted  by  the  authors  from  November  1985  to 
February  1986.  In  January  1986,  a series  of  public  meetings  were  held  on 
the  Reservation  to  discuss  the  project  and  to  listen  to  what  a broad 
cross-section  of  Tribal  members  had  to  say  on  the  topics  of  recent  social 
and  economic  change  and  regional  coal  development.  Over  80  people 
attended  these  public  meetings.  Meetings  were  also  held  on  request  with 
other  Tribal  members  interested  in  this  study,  including  representatives 
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of  the  traditional  societies,  who  were  particularly  interested  in 
research  on  historical  and  cultural  issues.  In  addition  to  the  meetings, 
informal  interviews  were  held  with  over  100  adult  members  of  the  Tribe. 

An  attempt  was  made  to  contact  a broad  range  of  people.  Informants  were 
identified  and  contacted  in  all  five  Reservation  districts,  and  in  all 
types  of  social  subgroups  (elders,  young  adults,  past  and  present  Tribal 
Council  members,  district  chairmen,  coal  workers.  Tribal  employees,  the 
unemployed,  college  graduates,  high  school  dropouts,  traditionalists,  and 
those  who  support  coal  development). 

Other  major  sources  of  social  information  on  the  Northern  Cheyenne 
Reservation  that  were  consulted  during  this  analysis  include  The  Northern 
Cheyenne  Tribe  and  Energy  Development  in  Southeastern  Montana,  Volume  I: 
Social,  Cultural  and  Economic  Investigations  (Nordstrom,  et  al.,  1977) 
and  The  Life  of  the  People  - A Holistic  Paradigm  of  Northern  Cheyenne 
Society  (NCPO,  1981). 

A variety  of  sources  were  consulted  during  the  Crow  Reservation  social 
analysis.  Major  sources  include:  Final  Report,  Socioeconomic  Impact 

Assessment  of  Shell* s Youngs  Creek  Mine,  Crow  Indian  Reservation,  Montana 
(CT-ONR,  1983)  and  A Social,  Economic,  and  Cultural  Study  of  the  Crow 
Reservation  Implications  for  Energy  Development  (Crow  Impact  Study 
Office,  1977) . 

During  fall  1987,  over  50  informal  indepth  interviews  regarding  social 
and  service  impacts  were  conducted  on  the  Northern  Cheyenne  and  Crow 
Reservations  by  BLM  Miles  City  District  Office  employees,  Joan  Trent,  and 
David  Nelson.  The  people  who  were  interviewed  included  Tribe  and  BIA 
employees,  elected  Tribal  and  district  representatives.  Tribal  cultural 
committee  members  and  others.  We  would  like  to  thank  all  the  people  who 
generously  donated  their  time  for  these  interviews. 
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